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" iaiill SjjJlil! JuftUi! " 2_ <j^>JI «j-a o-^j^ u 1 *^ ViJ^'j (jA^' pjU*ll i*L*]| LuLujJtl ^j>a 



uoybfcll AjLua 



.UJ1 







O^ 




Q^^ 



jkUYo iuIjT' 






JJLui fj^LC fij^LUI ^jjjj.! 4-.1IL35JI jslj^^ll Jjjill! ^Ig-U t_ojJi2!lj (j^uiil ^-lLClU 4-aL*J1 4_txu^jll (j-t-^uJ 
£ys fiJuJijjJI dsL^-jHi! 4_a=_jjj aLcH&VI I JJt (jGLjj (J^jlII (Jj-<-u ^r SjJbjjJt! 4_i_L^.tlj 4jl^llj 4_j_L2l!l L-kjLLijJI 

JLiu «UJI (jj-ftj J-t-^al! i^jqiTitl ,»Jl21!I 4_La=^l *-2.S 2_. LaJu2 jlj-du-uVI ^sJ\ {jA ^jLcjVIj *JLsJL ggJL-u-tl <bl_ui 

2— 4 «. t S**it I 4_jJjjJ| <_jjl_a=-i!l *-o J) qHj 4_jjL>o1 a j U V ^ufcLLlI jj^jlajj p j -1 • ^>" 1 4_<aL*JI Bjl^VI < " ■ La >• Ju2j 
4_j_<_uL-u^1 aJ_j£=jJ1 (JiL<W i^Jl!I 4_j_LLaj_J| 4-iig.U j-uUIl ^IJlC.1 PjjJlua eL. XjlaiJI ojui cJTlcj Ju2j < 4jI ALalLo 

J^jlJI (Jj-^" lP-*-^ ^j,^.,^.^." (jL^-I Jj^-— -■" (jyic L^jLjj ^- j-uL*JLI JlaIaj il i 4_jjjjJlIJI «_<3|j_l!I #.l_b I§_ 

4_tisj_a3 (^JJI ^yU-tJI *Ja1jJ1 x_a 4_j-jL*J1 4j)j-" <3^'>" ^F*^ Cr 1 "^' S-'dJ^'j cr^' ^-LClU 4_^jL*JI 4 oiriijJLtj 
(Jjjjij LSI L^alll j"i^-il (jr ujJiJ ^-aLJj-J 4_L<jL=lL<j cj b m 4jL^i!l I§_ (jL&DI ojui r-jJeH] (J^jlJI (Jj-i-u <— il jltVia 

.4_j_<_uL-u 2I 4jI ALaj a (J-lSj>i i ^_ 4_jjl2Ij J~'*~~ »1J ' (_)-«-*-!' 

4_iliaJI JuiL«JLI )«_1A^>J (_i,-i-uL>JI 4J1_L^3 fC-t-ofl (jyJjJuJL (_i,-i-uL>JI 4_jij 4_ljjjJl1!I 4_ui>JI ^>Jui (JjLuJJ 

■(j^i^V'tl I JljJ 4_aj^UI diljL^JLI <— il in"^l ^j^j*^ (JjLuj Aj^p- ^Lcj^j-a 

j^l 4JJI ^j^j (J-aLj 4_ljjjJl1!I 4_l = lSj>JI oJJb lLL>Si (j\j x • '-^~ (j^J /j_&l_iJLI jjj Lajj p j -: LaaHJ 4_aL»JI ijl^Vlj 
( JljlSjlUJI jjjo ji->o 1 La 1 ■■ _■" <_jjJLj<Lj (4_aj^L!l 4jjj)j_xiaJI tljIjL^il (J-u^aG ^_ j.j!uLl<3 J^~ ' "'.' p j ■ ■ ■"' (jl (J^J 
.(JljIjL^JLI 0J-& <— il i>i"^l 4_jLc£. ^S-CJiJ (_yJI (Jl^-i miVIj <— ll r?JjUi"tL 4_jL*IL-uVLj 



^_&Llll ^jjJajj ^_L4-ualI Lal_«JI Sjl^VI 




^i^aJl (_JJjJj]| j ^ 5 Jajl -J'**"' A-alaJl 4-uiuij^]| 



utubtil AuJ 



4-^^i mt I cjLJLLalLc 
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r5 














/A' 4-j-mlj 3jl JljJI ojufe (jLS3| ^l <-ijJCLH J i^j J! 
Cy ic£. <JliLc.L-u ^ A + ^j taj <JliLc.L-u V 



^_yJl i-lluU- jL^>- — '"'I *^— i a^o a2j& — A. 















Electrostatic energy ^pUw^JUaLlai! 

fiuSajLL^j^JI AiLiaJi j»_9^a« 

4-5e_JjJ .aL-aJ^I L^J j^e-JuJ jl j^~i <n (_yJI 4_uj^=xJI CjI (■»■ Mill <j£. fijLtC (_,-* 4j^-ij"llmj)j^=xJI AJaLLaJI 

.( j^L 111 I J jTmi-J^J I Jla) 4_i£.l_Lua]1 (_aLlVl jl i^lj^aVl j-d 4<n^U -il^LL? tiJL=xl^>U 

(_yJVI t_u-<-uL><JI '"'l''j-^— " ' aJj Jl (^-ij3 j? j^— <j (_pJI J^jI^aJI (Jjo ^j^— j"l"""jjj^-^— tl 2 oil LaJI j ;"'»"j 

tljl lae Mill 0J.& fcU-£ (jyic j-t^sjj^v OJ)'~~~ , ' ) d>' S-*^ till jj (iiLJajJI 4_jJj^1=l!VI jJiljjJI (_p-a) <J-iUI 

jjljjJI j-« x Luaj, I »L.ifuVI (jaJl j? (_i-i.uU»JI jl fr>J <Jl_Lt^5 J a-g !§;- s-JlJI (JjJ2 LLoL-ujvI j_a (j^al uA\ 



(^Ijjv cUjla i Ml 1 1\\ fjj^s^a (j-iJ^jLA e-j^>- L^J jjL-ul <jc i>jl-J-C- (j-& 4 j^— i j'LLmjj^,^— i ll dil !•> i"ill *_jj_a3 jjL-ul 

.^yJ^t t_ l -<-uL»J1 jLg-^o (_>^L>JI aLxLoLAlL o_iiu ^Jjua q^Ia <£a\-$J '2— jlvIjJI j^X\ 

*_JiJ_a3 AJJ (jl (J^l (J-4 <- I ( llL>JI jL^>J Aj^U.1 <JLlLJ^=jJ,l (J.U.4. U (jl (J-l2 (jyJ-aJI JlJ ^ Ir^t * q^ jjL-u 2I 0j_li Jqjj3j 



~=3 cA be tl (_£| 



.OjU-CLSO SjlJJVJ^J 



k 




j-a iaJj^ igj-ll lLL-JlU (Y- 
















dsljLiSJI 0J-& jl ^-£»- (_i,-i-uLj»JI <JllLJj.^i_<a j_a (_gl (j-uJL (J-l2 (j^i-ii!! L^jJlJjj jl j^~ ' 1 ' 4_»*aL». dsljLaJa ^^-JJ 

4_jj=xpLL-uj)j_$i=iJI (— iLtrfc-iTall 4-!jLc jj*^~ '"' 









2jJlSJI 2JiJvj 4- A^J^' (jrn^jJI 4- *L>J(j^N J^'-=' d^J^ <^jbcH^ Jla (eJ$^ ) ♦ J I eJ^aYY ♦ ) ^Lc 

■c^d^iti j^l> ^iLUi bjcvj ^ jlju ^ jji 3 \ Power supply J! 








iwM-J! uLUIai* ( yiUll iJjall ) ^LaJIAJLus 

.^JVl t_^UJI jL^>J ioUl cilj^m lJJj J} ^jjs ^Jl ^LuiVl <> 4^, Ml J*1jaJ1 j_lLu 

:<JiuJ 4jtjjt-itl J^aljjtJI £ys jL^>JI 4jL«jv <j-« J41V tiJUjJ 
(jLiJIj 4_jj3^1 (j-ajft^s «L> (1)1^=^ I§_ jL^>JI -ij>-j) <Jj-J^I ~~ 1 
(cjIsj (jL=L^s I^_ jL^>JI Jijjvj) JjjIajJI _ <_! 
J I jlj-aTn-uL 4jJsjju jl <LJLc «Gjlj^v 4^.j_} <jL^x^ I§_ jL^>JI -ij>-j) 4_i!L*J1 fijlj^»JI 4^vj_s ~ <— i 

(i_3j-ilu^j_<a (j I ^-— 1 a 2— (j-u-q-iTaJI 4_<_iTu I 
: (j^Aj aJ.tt,*!, i all jf jl_£*ll f. Ij_uu 4^a^i 1 1,1 U 4 qfltl Jl£.IjJsJI (j^>«J lSJ.'*^** S" 1 ^ t*^- J^"* 1 '\'J 
Lj-ifc (_. miLjJI ^^JLl tJ^JLaLc jU-^f a (jl^=i a*^l jJ-1j isLs»j 2JjLj 4_3j_c. 2_ (_< miLjJI J-^=J S- 4 ^ a 

. 4_)jL>jJlj Sjlj^aJI 
(jlaLtXi <- - '< y~ j *'_£{-" JJlA <-— >L^»»Jt J^= <>o jL^-" J>>- S^L^ 4^L^a cdLufc jj^J (jf <-r^ a 

mJjaVI oLujP^aJVlj 4j,. tl MjJI Ia»jl!| .sL$3»j (Jl C-c^dUJI *LiLlj Jji A" jlj^i" (_£->Jj Jl9 □ 
aJlc (_<-*. j IjJ f. Ij^fl x^-ljjj i_ 1 y iU itl^iii'n J^aLitX Jj^ii JJ l£-\}^ L^- 4 ^dhH^'j (j^itxjtlJI 4j;c_pj 

. J^ *— Tl/S (J^— I Ml J (_ r I llL>JI f.\ iit~>]j (JjJLjJjJ 

4 j I 1 a 1 1 (^^sljJs'i?! (JjJLjiiJ <_2L2jL^=> 4^1 Utl j-iiSjJ olj-j-0 ^Ir JiuJL^JI (_ ,y nljjjl p tX» a ^jILso □ 

. I gJI fl J^oLtlll C-cJe-ta (- r 1 uLaJI J-3-C JjU" (Jj I, .111 -Si^ »L)j^^-tJI J-SjJ V tfjufcj 4-iiil Mitlj 
^r^j^J |JL^ UPS ejus»j ^JLiel^l jf c^-ljLjJI Jji^jll ^L*-" O^UJI ajL^= LojJ ^jiel^l □ 

. jl^j>JI ipsl ajol j^ pLijjl < . ■ j ■ iu 4JL<tTi_->-t I jlj-Li'i?! (jj3 c-t 1 nL>JI 

j^j^o 1 £J 1 mi 1 1 L. i> mi I j (_ 1 1 iiLaJI * liVil *3 ^Lkilll (JjJLjiiJ ( n"\j1j 4^v^Lil! Cj LajjialLl I x_t^>. (3^1 Q 

4-iSiI Mill (jj3 (jJjjL-iiJI Sjj) i^-itlj Cjj) 1 f-i 1 1 1^1 J mi" Ski L#J^? 4Ui« <i <1 jlj^o mJ^ V 1 ^ *— cj-uL^JI x_iiaJ V □ 

• O^J-^ jU^i^ (jr^J^i^ (^, 1 Mil mi" jL^a* Mgf J-ua^ jf J^oj J^ l-^U»JI t_?^\ □ 

Shut down ^jl^i^i jjj^yi ^u^ 4- ^-*^ v^ 1 ^' *u^i j^ Lojj j^; u,r,\\ ^u^ ej^jf □ 

. till j ^Ljj"^ f JljI 4^j12 (JJS 






,3^ljj jjk (_>-i.uL?JI jl fr>J (_£.sL*JI aJiielLijJLI (Jj 4Jl_LL<aJI ( _ ? 12 (j-o-J L^jlcIjj <jl (_>_->o (_yJI ».Lllu^I *ui? (j-a 
tiJUjij) cJft£ YY * 0jJl2 Jl^jv j! cJft£ ^ \ - 0jJl2 Jl^jv Lai ^yic J-a-*3 <j? (j^OJ c_"-"L>J1 °j-&>-^ d^ J^-& 

(aJL^ L-J LI JuJl^O L_x-<-cL>. 

<U}U j> ^^=-1 «i j l_^,L>ji jL^>j Power Supply J! ^ ^ II BjjlSJI zjl^^l^ ^Lii^ jl*.^ 

cJ^a YY * j| cJaa ^ ^ * (j^-i jL^>JI 4-lIc J-a-su (_£ JJI Jl^>JI Jj^o 

U • ^ ^ftl L_^UJ1 jL^>J AjJLJtUI 3 Jl^j cL^J ^jLJr-,,,,1,1 jl ^A OJl>^ La Z.sl_e. ^Jl 4l^n,MI <_>^=x] 

<JL>JI J_ SjjJill fijuvj lJlJG Jl i^-ijJ La_a CjJ^S YY * «Qa-l2 *.Lj^=j jJ i^a; jLg^JI (_L^ajj j<u cJfti 

j|_^>J AjJutHJI sJlvj (J I Julu-ul 4_lcTlv 4-lIc (_x3pj La_a (Ji-I jJI (j^a AjLojv j^a^a L$j J^>-_&j ^> 4-JI J-! Lcajj^aS-j 

■ CulL I Jl I ^l-^l Jlj fijl^jvjil 4_lJj^11__=xJ V I j_L<al_L*JI JjJljJJ \-£ls\-Juu3 jl l_t-LuL>JI 

CjJ_ai ^ \ * 41u£ ">J^2 ^-i-La^i jL^>JI (_Lu^3jIu ^Laj CjJ_^2 YY * (jyic- BjJlSJI 2 Jjvj i La •• a aJlJcTh-u-U Lil Lai 

J^-i mi J jL^>JI J-a-C aJlC Jl i_£-SjJ i_3ajji 4_l!=xJj L_*_<-uL>J1 jL^>J «jJl1!I 3 Jls-j lJlJD Jl i^-SjJ <jJ til! Jl2 

J<i^- i j Vj L_iJ2jj 4J CjJl^j jlj.aTn.uL (JjJlAj B^Lcl J-aJU jL^>JI (jl jl 4_<iLiiJI (_Li£. aJlc.) JlLa (_y.t-L.LLa 

(JjiiVitl aLLaJ Jl J^jJIj (_LJuil!l 






*.lj^vi j-^=j o-* 3 p""" 1 ""'** ct^ 3 ^ ^j. 1 ^"" 1 S^LS- 4^b-u^j Jl ^-Ll>o l^jjji tiij^? I J ^-i a j jj-^U' 

.jLj^Jb jLaL JaaJI '^ : ^— 1J ^ c-miL>Jij (j^LkJI ^.bj^^aJI lillm fj-Jl _ 
Ju>o (jLp-^/l (jiaJLJ 2_.j t_<-<-ub>J1 JjL_u1 j_psLxu<s 4juj? Ju>o £*£>■ L_t^ubti! (jy jvjL>JI ^LLaJiJI fj-Jl~ 
'"'I -*•" aJI (_>^3JtJ Jl ^aLiisVb JlvIj jLg-1-u.a tiJLLii (j^=xj Bj^jv^l (J^jlj ^_j ( aJL>Jb j-loL.u.U 
.t_x-<-ub><Jb (_)^L>JI (jjjLlt^aJI pjj t_<-<-ua- tiJUjij 4j^-ij" ,^^Ll!I 
jbj^>o (_)^L>JI 4_L<-uLiii]u LJ jj>- 2I (_3j_LaJI i-jLliTu I j 4 J*^— ' j" I **' * -^j g ^~ l 1 1 4_ire_ilu]l *.jj_a3 jjb-ul Ji3jI _ 

4_JjLj j ^^~^ <— iL-Lrte-lTu (_£? (J-<5 (J ^> I 3&JJ ( _ ? J=xJ (_i.t.ub>JI J*^~ I J^ (J-<5 (j^JUL^J *j^>- i_£^ O - "-^ J^ (— J-<-uL>JI 

static electricity s^^LJUb^^jb ^ll^aji jjla ^^ <tu^ ^lU^^g^u j^ 









(_i-->oj ctiJJjJ 4_*^L>JI CjIj.S^Ij JJuJI (_)^*j x_o J-aJtJI i-aj£ LaJlcLjJ2 ( j-i^La3 4_a^LtxJI (JjLuij ^j^j 

: 5_jJLnJ1 Cj1j_s^1j jjutJI ,j^».' j'^j" 

(jjj I jj j_u.=i (jr cljj tiJLLa tiJu Jlj=jj j-l < - i ^ 3 (jr C.ljj lZAJla (jylc j_£jIl>iJ ti*-L>tJ CjI '-— i All ^j_a isJi-^v. <Lcj_«jJi3 - ^ 
. ^---Cte-i^a J*^~ ' "'.' A J-srl r n" jaJ ^jl lj_uj= lj La >• J^~ i "■"' 4 j i imV->1_LA.U ^^^clj^iJl <J1jL=uLo £)! ti^-jjv ^ i njWiLLLa 







£aP 




BSM^^B 




wBsFB 

It. Tut' i Ilf 1 


** V \il 






4-Jj)jjL« '"'1 ^— 1 *" 4-j 


*2*(0- l)J^i 


<JLu^> <Jlslj.il JiJlC ("l- 


) J^lMt 



U j,^~~* " * s '^* a '-^Ltuj Lr^ 1 Jj ■ -^ -»■ 1 1 



zjLlxl!! r Ljj g ^— 1 1 1 Z SI '^» a fi^Ljij - 



j tiJUJL=jj <_*-<-uL><JI £ys 1^^-i'q Jiic l^jjlr 4_<-uLixL>JI ?lj^>-^?tj aJaiill JJ-*^" f-^J (MJ O^"" 1 ^ * '^">LjjJI 
-j-il_sj_$j=xJl *_Li2jI *-*-i=J ? kL ^- £ -3 «Lir=Luj| » L^ g ^~su 1 (j-O ii.La.ia > . (jlajGj ^ i <a * 1, 1 jlj^u (_£Ji3j3 (j I 

>oj Lgjjaju Jj^s ciiLaLLijJI 

.4_sJJuJl 



Bjuvj j] 4_iil_iiiJI x_o (J^jLtjJI J_Lc I alLa^a 4-i.u-J aJlcj p «^« 1 1 jIj^ji ^j-a jJl^»JI 



Millimeter : L ^\ J J^\ jjulLo ty4 a J ^Lum- r 

-i-ipJ! o-°^ l^'^~i «IJ tilJJL=3j ( LijIaiJI LjjLliill CjIjjILjiJJIjIIJIj CjI A"i^-iU Jla) 4_jJ_^pi=xJVl 

.4_jjj_£i=xJI CliljLiVl (j a « • 1 










O-Jj-aJI (jjjLiia j AjJljlIII Cj^Lhsj ^yji «Ll!I j b u La Jjl ,jLa 4_n.u-ujJI 4j>^UI Jt-it" Jiic 

<■ r iiiLjJI 2— AjJl»I]I BJuvj *-J-La 'Ky>-^ AjJuilJI tiJ^LjiI AjjIj o" ml {J^fr n\ aJ^-*- fi'-il J-4 <_ 3 -aJ2jJI 




Millimeter ji jL^v j j^^i^l a^ujjJI ^^ui ^ ajjIj^i^vi ^ls (a- ) ) j^n.t, 



3 j-La.1 I iljLa}L*JI 4^JJ (jjJ-C JlcL'-uJ rj cgaJ 1 j.il ua a (_^Jt-i -Sj^J : 3j-L«.ia i"<r^l ."■^-. j] 4_jjj_iia a^Lal - V 

^j 'Ml *-j-<-II <-jLu-->o (ji ^^-i <n ^^p- • *-<j<jjJI diLaLLajj LgJjjLJajj Lu-uojjJI ajv^UI (jyic ij±* uaJI 

. Jl^>J I J C^J2jJ I i-jLlIc j^jj^j 4_a_jjjijv p I Lx> 1 
Bj^jst^ta Jj^aLoj 4j)j JI 4^L»J C^i=3 liLa 4_*_<^>J,I 4 atV^I £_ LjIjj^JI 4j)j-J 4_iJLia L4JI : A-j.L.u filj^a - £ 

. tiiJjJ Lu-uLill 3l-sVl (^ Ajnutl fifj-tl <jl-2 ^IjJaVl tiJj^ta i_a}Lc ^a-iJj 
4- LaljLJcTm.1 jiL=jVl (^ LJLc dLui\j3e£ tiLjJ dilj^Vl J'^'**' <j-a-ii= : tiJLiJ? < tiJLo? < dJI_Li£.- 

. *_jj_<-ujl t_)S>i"*- Mini 
C-L«-uaJ (_P-JI ( j-= 3 '- a ^'' <J-° \) ' * ' a ' ' l9JJ 1* "^j jW*^ ' ** .1 *'**' ' 4 -«-$- a <_y*J ' J « * M I *.lj-JI ^j-a 4_ilc ~ "I 












r-Jij-cJ jtLjJ (jyillll J^-i Mitlj .Sj^-^/lj _SJl*J1 oJl* -Sj^>J 7riL*J (j-a-c (<uj tiiJjJ . Jla^JIj L^la tilL^L-aJ. I j i^>->»j 

.^ijjJL eji^jll Sj^vVlj JJuJI lj-^1 
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ilbjia Aj^Lc (— iL^SLflja 
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(Jj^jv^Mj _SJl*JI j uaj>J TT^J^J (Jlii-a 
|_J 2 ,^. ,^.4-^ i^2> jj^~- J (jl Lai J-&J LJ L_i-<-ul_L<5 (jL=u<3 2_. Sj^jv^lj JJutJI oJUfc L_xJJj3 (JjO JljV til! Jl=j 
. LgJl Jl2£ *_il tiJUjij L^j (jj^jv^lj JJlsJI C>-l,uj (jJ=x-<wj jl Jl^JI (jyic 4ji.U.a 4_L,LiTa.- : >> i»*&] (jj;"-— i" ji 












^jI^jLI^I 



S4j^-ij"llmjj^i=xJI <— iLbe-iToJI a^iLa j_& La - ^ 



uuUJI jl-£>. lJlJD ^jiUl! L^cLul t_^>o (_yJI 4jtjjt-,tl JxiI^aJI jnJ= 4._LaS?1 cjLLLi^VI j^sjh Y 



^L=»JI jLg-^o J-«-*-!l (Jj^ LlaLjUvI (j^a 4j^-ij"llmj)j^i=xJI <— iLbe-iToJI jj>-a3 (JJ=l^j < ^J^~i tc-Jsj - V 



.^M^Vc-^U jL^dLi] L^iLul^^j^l^l^kiJIj^jj!- i 
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utubtil AuJ 



^.jUJ! jl^LUIj o^L-a^il JL^ui? 
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■a 
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p-*?Sg9s, 








(,-ij.^.tl- ajijil - ^jjiaJI ^uUI- 4juLLiJI- 4_.il_.iJI 






:dd£L4l JjL«$JI 

^jjia %_<jiL<5 _ 4_j^.jL». (jiiLcLj^u - ^juLLa — %_jjLL<3 i**^j— 3jLa— ^T <. >( >nL>. JL43- 






4_areH1 BJ^JvVl lLL-i-JiTJ ^jLJelmJ <_yJ1 ^Vl t_<.mUJI jL^>J 4_p*jLkJ1 Jl2|_LIIj dl^L^jJI ^ JljJulII Jl3-JJ 
^yJljlJI rjLita JlLa (j^-*-* 3 -iJ^- L(J J-j| J^~i m' cr^ 1 Cr & 3 -MdlC J-==i ^J^* - ' 

(_£)ljill rjLita Jius l^-*-« -sj^c L^=^ L(J <^ji^5t2 j^-i mi ^yic (j^&j remale ^yiuf r-jUta- <_j 

4jLaj _ 4ju|_LaJI <L^sj _ SjLaJI <L^sj) Cj^Lt^s^JI aJJb O-^J -L*(J ^j'** uaJI *_iis^l! L.aJLieJ.1 x_JsjJI 2_ Lc^j 

( cjUJVI iiuaj- ^iLUI 



J.LiTu.a j] 4^1^11 (j^slj^^l j? <J>1' (_>^lj^^l (J-LiTu-a £ys J^~i 1 4-ijj fl^— i-ll 3jJi.iill (Jill ii^a^JI o juk AjLselLmjj 



t dtgj&l PS/2 Jiai«j)jjbaLflj- r 

_uL>J| jL^>»j ^jjLm 4jVjJ (JjJ^SJJ 4.Ji^jl_S 4_L*£5J £yC fijL-LC (jj-*J T^tP'-'^ 4jVjJ llj^Li^J (j-« (4J-SJI f"J-^' L7 - * 





4-^-cojjJI 4jvjJLJLj Tt-uLitl Ajvj] Juila(Y- Y) J^i mi 



7B_uLail 43*^1 <L^5j( ) _ Y) J-^-i tSi 






tUSBjiak»i- i 

CjIjI JLuoVl (j-a JJlC j-^la Ju2j iluJusJI cj^^l (j^o JljJlsJI 4_lUi Jj^sjj Cr^'j^ Juala J-&J 
4-^ Li^o )Y ,J\ Jj^aj J2i ki>uU j JrtLo jl jL^ ^YV («UiJLJ<LLo USB 1.0 JljVt Xar i. </!!-> 

. p^ itl j ,-,! A.^ljtl 3 ;U^,„, ,",Uj^oi . ^ MjVI ;-^,„;tl , I i-w d^.j,':, I ISR 1.1 ^Jlill ^Jc-uiJI- Y 

1A* - YV Jl JjuaJ icj-cxJI Jajv L^4 SJljJlC <JLiL=3j_<i ^ La i ">j; t^JJ^Li UbB Z.U ii!lUI 4ja- mitl" Y 
l^jor Ju (_yJI Aj^LsJI 4_c.j_._ai] J^aj «LJLa 4_c.j_._aJ1 o _L& a£.Jij V jLg-^tJ 4_lLi^3jj *u lil j 4_x.Li!l I=L Cxj LLla 
jLla? 4_cl»t» <j_C. Juij3 V jl JuV USB Jl iinojj ^UkJI JjL==l!I Jjlo oW c"^' S-^ <--U.J--= -jU^' 

.«b fijLi VI * j i W\ Z (jr^ 




j^jpjjo^ll jl^jv cyl^p-a USBjl JLalla (Y- Y)J___=__i 







:^_&J jL^>JL l_^==j3 (_pJI 4_Ln3^JI p^j l_*-<-cl». pljJl Aj^Lj Lg_La J^-JJ J 

: PS/2 a^yi oli 2jUji - I 




o^«j ijuiVl JL-"j! o-c aJ^Icu-U *_k2J1 j £-11*11 Jiuil! eJ^a o 41ajS Jl^*. Ja^j aUjUJI SjjVI • 

^JL«JLI JlcL-u3 (_y-!'j cr-^ ^ J (jyjLjj j^l^a (_^== £fu (Jj-aJI <—<-i-u->«J ^Jl 4_cL-aJI ^yji AjuljJI iij-jVl • 

ground jf ^jVi^A^aLiJi 2j^VI • 










^k. (Com Jl) ^ I „,!„,- JL-U Sj>^ (A- Y) J^=_i 




(_3-Hj3 2jL2 <JLoj 2jjj^5 (V - Y) J "-—i mi 



:USB u^yi oli sjUJi - ^ 



:^_&J TtjjLUI i»^] <Jli^L^3j £ys pljJJ Cj^Lj J^JJ 

L4J3] (jL j-^cj3 (j^Jj fijLUL 4_^L>JI PS/2 Jl 4_Loj J^-i Mill £_ <u_<iuj (^jPS/z Jl 4JL0J- <_j 

. U SJj Jl 4_Li^QJ ^ylc L_<J=Jj3 £t-JjLld 4jv^] - _>. 




^.pmi <jvjj 4jl^3jj cj^us (* y) j^— 1 i~i 






tifiLSJI- T 

(jLcjj «LLa Juvjjj 4_uj_gj=x]l BjJlSJLi 4jJl*j]I (JjL^j - ^ 



jL^>o -Sj^jll ^j-^sJI J^>JI j J'^ <a ; J-^JJ £jj " 




4_JJJ^= AJ JUU (JjL=3 3jJJ^5 ( \ \ - Y) J^~1 Ml 



I 4-£»- £ys i_x.=JJ A 




Power Supply J I sjlxjj y^^ a^lui 



j3jjj o=xJI jL^o C <- iT l U l _ysjju\ (Jjja^s ^_ Ji^vjJLI 4_iiLiujl CjLJLjj r-jJe-^j (JjI ^— iJI I Jui (Jj-ajj ^-^j^ 



■r IB mmmJM 




1 

iLAii c^QLu JjL^s 2jj^( \ Y- Y) J^ ,1, 


(^jlsjJtJI (Jj^ta (JliuLu T^ito 2jjj-a Y _ Y) J^— ■ "■ 

DB-lSF^Al 










(J I pj-<-I' <j-« j-& 4_ftjLLaJLj (_^3L>JI (JIiLjLljJI (JjL^i ;jj^~ ■_* (j! j-*j i^jJl^JI 3-&J (^qJI J^— ■ ifuJI _ Y 
j^jjo^JI jL^jo USB J! JuUUj J-^5jj ^jJIUSij 










^jLjjjiL-ul jjLcjj r^J-^ (J-* 5 '■^JdJ (—ijLii i Laj. Jjj^la (j^l Cj-^pjVL (JLuaj^Ll aJlJcTu-uj jL^>- J-& r^J-^ jW^ 
ijLjjjLselLa (jLbeli^ <b Jlvjjj j^J-U o^-xJI jL^- jji-lju l_^=3jj <J1ijL=3 £>£. sjLlC jjij ^yl^ljJI ^-i^il _ ^ 

.( Phone 







{u^JIujLS- V 

1—kLa (_g 1 *_g.i.uj (j 1 I '» »^-i g j 4J}L». (j^J *«i-^>- j"jj.' ^^~ l ' ' j'-^-^ 4-°LJ ' <^J ' JL>>ji I (j-« ' " ' J < a 1 1 <Jl!jL= j-lL«j 

.(^jjua <_kLa Jj-v i n" 1 i^— i <n 4j}L». £yi liAJ Jl=ij (^jj^s 
(J I L&JuvU L_i=3jJ Zj-JLua <LjJjI.S <JLiUcj3 Cj^Lj 4j Jljvjj j3jjj o^-i II jLj^>«J <-l)j)'<MI <JLsjL= <j| Ju>o tiiJjJ 

cjLiU^aJL ^LWiJackji l&^V! (jrOisMj Microphone Jack 







r K^L Cjjjlg '"'jl *-— < 1 Bjjj^s O ^ _ Y (_j^ 




4_o*jL>. cjLc.Lg-i.iJ fijj^a ( ^ A - Y J""-! mi 









^jI^jLI^I 






.(j ii^— ij^a 4_L^3j <_j 



(jjl-i <i^3J _ dj 



-uUJI jl-£so t_x.=jj3 ^Jl ijLaJI Cj>L^j f-l^jf (^ La ^ 



^iLUL ^LkJl ^>LL^=xJI £\£] j^=i! T^ 



^cjUjLLaJI L^Jlc '/^j" lA^J v-"<L>JI jU^ «-s>>-_$ll JlsLUI p-l^jf <_,_& La i^ 



SI $Ac tj<-~ij-£ Cj\ (j^-~i «IJ (j,J-"j l_xjjiL>JL fiJi^jvjil Jl2LUI (J7 Jfc Laj ^jjiaJI ?=_<-uLU AiijUj (jr A La 0(jji 



_uL>JLj sj^vji,! Jl2L(JII (JT ji Laj (_i-i-uL>JI jL^o I J^^Tj" '-^P* (J- ( a -^J- a (J "^""'' aJl f"'j->f (jj-* La *l(jji 




^i^aJl (_JJjJj]| j ^ 5 Jajl -J'**"' A-alaJl *Luiu)j^]| 



3, 



uwUbtl AuJ 



^jjLftHJl v * "~> A 








jj \l ;,^1I c.lj',1 ^U i ^j»"tl- o 

C7 JU£. cjLcUu \ "I + i^j-^" <— iLcL^Y 

: 3>Uft}luLlia£4 






'ijJUUJljJ^iW 



A4i£4 



jLLiaj aLti]! I n t I t-i" i > 



J (DC) j-<Cn.u.a ^yjj^^-i Jl^Jv J| (^Vl <. , r rnL>JI CjLJ^=^j ?:Li><j 



(_ijl_(jil Jl^>JI (Jj^*j e_(^>o lil .lUrt'q (AC) LjLilLa Luj^= Ijl^jv j^jj 4_Jl>J,I ».Lj^^-iJI <jiiL=ij_<i o-==J 

AjJljlLJI BJlvj AJ-S3 .(_i-i-uL>JI <J1jLJ^=jj5 (. i ( iiLb ^^-— < I j 1* '"" * j-*- J! £.L>j^j=xJI 4j=jj_ti (j^j I 1 1 ' eaj (_£J-JI 

Li^iLall cJ^2 12 <5 t 3.3 *uJL j-aTmi-a Jl£»- Jl (cJ^2 220 jl cJ^2 110) <_JjLllil Jl^>JI Jj^j 
;j^**.' AjJlJlIJ CxJ^S -12 (-5 fftj-Sj j-ftTn-u-o * j-^- AjJljlIJI 3Jlvj ^ La »" Ltiajij a allaeX I t— i-iuL>iJI iljLJj.=xi 

• rfuiiJI ojui J I ?:Ll>«J (_yJI 4_qjJlaJI ^^-i-fclJI <Jl!J)j^3 

. 4_uj ^^xJI AjJljlIjI (J- li ^ s jj tiJLs. <jr"i l5_5-^* ,j J ^dhH 







300 ATX 



230VS 3.0A5W5OK? 



UTPlir *5Vl§ 30A 


*12V|8 1ZA 


-SV<6 0.3A 


4Wifi1.0A 


+3.3V(g HA 


♦SVSB.QO.fcA 


fo^mv i«j.3v oflfd* n« ifr»n 



MWU;T7W9SS1M 

.UHlHIINWUllll 






Xjl^j J! LjJUo! 






: LjiLvj (JjLxJI 2_ OsjLSelLmJLl Ajjlilll CjI Jlv^J Jl ^— ,~,f ^^jjCu-aJ (^ L*-*3j allalJl i_3^Lc. 







^UioL, LPX aj JLiU! 2jl^jj^I5 .PS/2 jf J.^1 J^ aJI ^L L^f ^jj>*11 {LPX JS^JI 

2_ fi-i^jil Cj^L^sjIIj Jljj-£1]| 2jJu2 (jaiAJj <4_3elil.1 A^LLaJI <joi-flJ ^yic IsLisJI *_a 4_a|_*J1 L&JlLftjf 

.AT J^,t,tl J^a LPX J^lAJI 3^ J^ f ^ J^.tnj -AT XjZiislI o! j^j 
LjJl^ ij_ti3 J^.t, jlsj mo ^U ATX J^AJI cili ^JLiUI cjIjcj cjj^ tATX JSL&I 
^ ATX ^Vl ^^LJI Cr il a 3 .AT Jl^xA! ,j£. J^=3j3 eJL^= ^1 iiLJI JL^iVl J^=xJ 

.a!uJL>JI c^-uUJI 4 otVj ^k+a Cy ic L^j 4_t^UJ1 ATX Ajjlilll 2 Jo-j 




£^iJI IJl^J 4_*^L>J1 *Vl 4jvjl!l tlLLi^s <bje_iijjj ATX 3jJl2]I jJu-ai (£" V) J^=a mi 



J^xAJI Jljui^l Jzj^ fi\ i*$lilj ^LkUl ^>UJ UWi NLX J^ A ^j^u :NLX J^.t.tl 

J-^— ifuJLj ATX AjJl»j SJlvj J^— *. J I jLAj I jj ATX JjJJlIII cJlvj ^ .. **> ajiellmj «GI .LPX 



.ATX/NLX 

i^j^i^JLI JbliU! ^Ij^jj ^U^l Ul^Tj fVl C1U.3IJ J^,1, J-«U WTX l^lj : WTX J^.t.tl ■ 
WTX <jjJul\ bjljvj .(servers) cjL=L-ui]1 ^ot^j (workstation) ^^^tt JaaJI cjU^^ 2_ 

( _ r l£. L^jIjUjvL ijjuvjjl ojui J-lqTijj .m£j^^?I Ajjuiljl CjI Jlvj rtbta £ys 4.g.| LalLml j"^-ilj j_l=3? 






Wattage 2u 'JmJ I SJb-j 3>la 



. E u 



Cili AjJuuJI 2Jl>~j QJ)^-i" <j! S^«J tiiJjJ .f-M^Vl Jiic lLIj Y* ♦ ^jjl TrL^o U-Ljj < Jj+Mutl *LoI Jalj ^Y' 

.JoLjTlv^U Jalj YO* Jl YY * (jjo 4.C.I LaHi-ul £j\'l 4jJl*Tl!I <J1iIJlvj p k** .Jolj Y* * (j^j ^ylc? ^^-1 U",„l 

■ (3-lSTli.u.U £_ (Jj^l 'j-4^' i^Lial J-Lc (jj^>* 4-g-l taj i nVI Jl& 



The power supply Fan 2utoiil3jbj2b'j>« 

tiJUjJ t <_<-i_uL>Jl Jtj^wtJ 4_jLa-C AjJJljJI isjjvj 4jvj)j_o (j-«3^ . Jljj-u 4jvj)j_a 4jJl*j BJlvj J^~ \' ^^J^ 

JijLjJI (jt jvjL>JI *.lj^U lj.aTn.u-a La2Jlj <j-^_p L$J| (Jj idaJah AjJljlIJI cJlvj (j-a-tij Jl^>JI fft^-la " jjljj Jl^_lL> 
icj^-oj <. 1 miLjJI (JjJil^a (Ji-lju (_yJI 4_jJjyTi^xJVl ^jlj^iiJI (jitj-uJ jLpJI I JJt (jjJ-J • <-.' miU>JI ,_3J JlJjls j_lC 




OJUJI «Jb->tl 



t^ViuLuiam Case jsunt i&jLLiaII t'J^ 

j^Jlaj (_|=iLijJI <JllLjiLLa j-Qjui\ £fu 4 Ujmi; 4_jj|JLa JjLjj^I (JjJ^>JI 2_ jJLftJj t J^-ijpJI (Ji-I Jlj (jj)^~>" (_yJI 



Full Tower 


Mid Tower 


Mini Tower 


DeskTop 

( . <"^—r U ?r It 1 11 


J^V't^ 


4_a^cjJU aVI CIiLvjUI fjj (_>uLjS 


4_d££.jLd 


4_a^cJi_a 


LJLpJ 4_a^cJ_a 


Lj|_p>I 4_a££.J_a 


ATX 


4_d££.J_a 


4_a^cJi_a 


4_a^cJ_a 


4_d££.J_a 


Baby AT 


U^a- 


U^ 


i^a- 


L.^ 


Micro ATX 


ejg-w^M 2_ *_<_ujjjI 4_ii_)LJ3 




cjLuL>oVI 


aj*^»JI J-^=> 


Lu-i-uj aj*^>J' j i^~i 


<sj_$JV 21 (j-fl ^i}- 4 (_>J-23 4JJJL^3 


,~,l , ; t.-,tl 










F=l 






1 




...MU. 





U C S K I Op a I JlJcTh-u I * j Laj 1 •■" tiJULa < . ■"■^— ■ " •»■ La 1 ■■ f- jj j_ii UJ^""" 1 .^ J^— -J, 1 1 f- jj (J ' ia qj l£J i uaj ' <Jl! Jt^vj I if 

ciUsUtii ^^^ 3^ 4 ^jL5r~i.MoU 1 juf «l> ^aJb Ma Full Tower j==^ u? < »>*»»Vi lyj/^i 



^lui «u^vj tfjj^ks *j$^j <u* j^uui 4j^^oj ciijjj Mid-Tower 









i^bJi j^'jJ <>« Jl^Ij J^jflH tiijlj_i Jiicj 



■ S-4^=P^ ^r U'i. 1 ** <-3><-uJ (^Ij-JL J^-ijpJI 2_ aVI 4JV^1!1 Cx^UJJ ^JLjla jj;^-i" (jf • 

. J^ajJI 2_ 4J2LLJI J^sua Jji-.il! ^Lj^^aJI Jj^ajlII tilL-u • 

(j| ti.-pO.eJ52 YY« jl cJ$3 ^ ^ • OJL^i Jj-^u tlil2kla 4- JL 4?^' (Jj-^ f^^ L^V U' * 

lLIj Y * * i^LIaj iSLLaJI (J^e-a UJ^"'J O' J ' ^ a j'^ i-i!jL^>. I§_ .sLlsJI £ys j_jii^xJI » i^t'ir (i Cii^i lil • 

. tlslj YY * (j-"j-!j 

(^jLuil) 












.ojJlIII Bjl^j JL^^ii j-^il - Y 



cJlvj 2jJl2 t— 3j-C _ Tjjjj 



.AjJljlIJI BJuvj <jvj)j^a SjuLa La _ l^ 



. Lg-Lo jlvIj (J-=3 <— iLu-Li-uj <JiiLuL>ij| j.~o *-a (_i-i-uL>JI jL^>- (jjj-sl-a-a f^3^ j^ =3 '^ ^o-" 







utubtil AuJ 



i 



fVl i3.y]| 








L^*-« 

-aVl ajv^III CjLl^l^a Cr Le. i_fljjLJ]|- Y 
a Hail I <jvjJ JJjl (j-a 4jj) I t-i 1, 1 CjLojLlU ^yic Jj->^aj»Jl ZJLjl^- X 

XV ^o^ BjIj^JI oIla jLSjI J! c_ijjilLI Jj-aj <jf 
(jy lc£. <jijLc.Lj< \ * + i^j-laj <jijLc.LjiY 









fMUb-jll! 



tffrlubjlll£ljil 



^ji^^zxji ji^imi r i J ... L ; J ^vi L< tTr, > ..,.i^ti < >,i; J g-. < .^ n r ,u- Mother Board f Vi i^yii 

aVI 4jv^1!I <b A$2j (^JJI JJJl!I j-4 La (j^=xJ .. 4-aLjJI j3j)jj a'^xJI <— iljjj^-i a £ys Li^_i£j Sj^al jj| jl 4_ajQitll 

. S Lj-Leaju x_a CjLJ^^xil tfjui f-J^>- (j^ (3-i-u-uj J^Jj-J lJlj^=j ^(_i-i-uL>JI fl-M ^3 

blOtS JiaLLa ^(jt 11 L^J-^* 1 -' SHWj-4^ 3 *J^^ <Lv>! (j- 3 4j Ti^-ill j3jj_tAi=xJI ij-fr>-\ '£- aVI diLv^l!! (jj)^~>"" 

cojjj juu .iijjj c-^ujl. Casej^ Jr ii ^jjli^ 4. aVi i^yji c^a , ijj^ ^ij^ijSockets 3 
^ji ^M^jiijSockets j j^lui ^juj l% ^pm l^^^ ^Motherboard f Vi ^l^jji ^ 

"4 , (Jjj £ys >La1J3j_l^=j! tiiJJLi CT 42 Lusjj > Y ♦> ^,0 L^aj&jv ijLu 4_l^L2JI aVI diLvjill J? VI Lj.la-.jj 
■IsLca Jl^-Ij3 (j-a JuV il Lgj^Li^j^j LgjLJ^=ua p j a-« ^" 2_ aVI dsLv^l!! l_JLc.I cdp-JuJ 

vAh ^ic laLiaJi j-a ^>ui vijpi'j <j^=ii 4- s^jLiJi j^LuijExpansion Slots ^jUi 

. l_*j-uL>JL till Jcv^JI (jJjiLcua 2_ <_jj2l!lj dil_£j*_i!l 

ATX p^L, iiuj^ji aVi ^l^jji ^Ports j^jUi j^iiajSockets jSlots j^lui cai^^ 

iiilJaLUJI L^j oj!o <_pJlj cj^L^jIIj JlsLlII c-JO tl-p- aVI i^^lll aj&jvATX Ct ^Ll2JI p_w_^il!l aj>Lj$ 

.dsl Jcvjjl JjjJilua J_j^aL-o^J CjLv^UIj 




S*1U1 u$y 


* 


^J*Ut* , 


,= liJl i>>,wJ[ 




■4**^ 


H^\ 


W1 , &*|* 


Vi= %-.i £^>frJl t=J^-i i^iLiil 




U^^U 




^LI^xa 




^t>|lt 



^i^jjlJl **j>* 



ATX ^Ul <> ^ Vl ^_$1J U^LuVl ^L,^=JLI ^^ - i ) J^, 8 ?, 



'iujLJ! ATX j»Vl fejili uUul>« 
Socket j <ull ji ^ti ji^-,ti j^> ; r ti.ti ;t^ ,-,_,,-,- ...s* : ^jmi 3 jl^j dt-uis o-g^a - ^ 
^T^gjij^aJ .Pentium 4 g^ni <> ^>Jl^ ;j^j <u o-uiu ^^ ^ „ ,?i,i I Ia .478 

CcajTuJ (j^jlla x-jjl ^yic -aVl Ajy^lJI q jufc ^jIj-o : DRAM 3jJ=l jJI dillLLaj CcA-iTu (j-ujlla ~ Y 

3 DDR j(y- i) J^ All 4. ^Lsii oJla ji jLAj .DIMM g^ui ,> s^sli disUw 

.DIMM Sockets 

i(yCu>t±jJ^ iVI 4j>~^UI ojui cr^ 1 7=-jlj-^l icj^^JJta (Jj-*JJ • (CllipSetJ 7=jlj_<iiJI icj^jJta _ Y 

^^hUIj Via P4X266A Chipset (north Bridg) j UJI jLiu jjVl ^0^1 






cjj» ^ij^ui ^1^*^ .Via VT8233 Chipset (south bridge) _> \^J\ jU±> JLuiiii 

JJ.S 1^-Sj3 y^\j-uA\ 4-Cj^j*_«i .(_>-i.uL>JI dsLJ^=L^3 (jy^l-J *_a J-aLiilJI I§_ ij>JL«JLI iJJuvj rfUlJiJ ^J-Sj 

2?lj^ 4_^JL*11 Bjcvj ciolj? lil «LJ? ^ylt-4^ <4_^JL*11 cJlvjj «j-=l Jl!I 2jl>-j iyu .U^.-.jtl 

jLtiajvlj Bj^^jI jJI 3Jlvj 4_LL3Lit^ : l ?cjlj_iiiJI 4-Cj^j?ta ^J-Sj AJ *Ji I j_iii] I 4-Cj^j3ta Jl 4_La 

<Ujj-iaJJ (JT ji *Jilj_iii]l A£.^ascjH tlL!jL=3j .4^>JL»JLI ijuvj J| 4-!L-ujlj cj^=i\ jJI jl ^-— ■ a (JllLj^lita 

*_a J-oLiilJI '£- ((j^alj^^l diL=i j^taj %_uLaJLI 4jvjJ (JlLa <,_£j^^M tZjLj^^iII diLj^Jjl f^J^ '" (j-* 1 

dslj^=i_a j-U dsLJL-LjJI (J-Sij (»J-Sj Lgjl 7tjlj_iiiJI 4-Cjj^j^a cJijUaj (j-U O-^J .4_^JL*J,I Bjjvj 

.-LifciJt! <_^UJI 

(j - ! i 'I j S I, I jjjui J I jL"»J : Jaj ti^ia ( _j^>jJa <_fjj^ta (J- Lia jj (j u j 7> aj (_)^3jJ2 <_dj^ta (Jjlusj^ (j u j ri a 

.2X Ultra DMAL100 Bus Connectors _> 
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Introduction Uj2i\ ^ ^i^ Jj^i lW^ : Vi' 



GA-9IDX Series Motherboard 



Chapter 1 Introduction 



Summary of Features 



?: ':: r *. 2 ' vai A a s zc J :rr -a=:: \ ■' .vyc-E -C B 



• GA-8IDX Series Motheitoard 
GA^BIDX andGA^DXH 



5-Dckc: ■'■■'& ':r nol' IV iTC ; C- j ;:A2 -o-tl - " ■■ rcc-iGscr 
---- Support I nfel * Pentium * 4 (North wood, 0.13um) processor 
-• Intel P entiling 400MHz FSB 
-- 2nd cache depend on CPU 



Chpset Smb 1 1 OS".' AGP/Controller 
■ e2S01BA(ICH2)l/OCaih3llerHub 



■ 3 168-pin DIMM sockets 

■ Supports PC-1C0/PC -133 SDRAM [Auto) 

• Supports only 3.3V SDRAM DIMM 

• No Registered DIMM support 

■ Supports up to 3GB SDRAM (Max) 



ITB712 



1 CN ; -:;C;'TT„'ic;?;n 3'c N-::^:r-:.i':i -iiss - : S :■: 
-- 1 AGP sbt4X (1.5V) device support 
-- 6PCIslotsupporls33MHz&PCIZ2cQmpliBrt 



■ An IDE ccfitrdferon the Intel 82S01BA PCI chipsett 
provides IDE HDDyCD-ROM will PIO, Bus M$$fr (UN 
DMA33/AlAGflAlA1ff]) operation .Tcdei 

■ Can connect up to four IDE devices 



On-Board Peripherals -- 1 Floppy port support 2 FDD with 36CK : r2HA.2\\. 1.41.VI 

and 288M bytes. 
-- 1 Parallel port supports Norrnal/EPPyECP mode 
-- 2 Serial ports (COMA&C OMB) 
-- 4USBparb(RtearUSBx2 ! FrartUSBx2) 
-- 1 IrDA connecter far I R 



■ CPU/Power/Sysfem Fan RevolLtio" zcrs: 

■ CPUyPower/Sy stem Fan Control 

■ CPU Overheat Warning b be continued.... 



:v^l!l <J1iLjjIl>J, (_y£iicJL<5 <JjJl>- (V - £) J^~i ui 









u t<~r°\\ tiiJJL=3j PC 133 a! PC 100 yt j^ jL^jli -i^pj l^llc^jj aj^ijji *u ^^jlji ^^ic sj^^li 
IDE j\ f^=^^ Jl Sj^ ^ 1CNR,1AGB,6PCI ^ '^^ ci* ^±^ <Lu^ l^Ij^Ij 

(jjj.1 (_)^>j_SJI tiJj^sJL JuaLo J^JJ ^tP' tiiJiJJ Jl2L(JLIj 4jvjJJI Lg-*-<a (J-aLiilu (_jjJI <JliLi2jJ^JIj tiiJi Jlju 4Tllcjjj 
. ?.lj_iiJ>JI Cj^>iJ 4_<_iTu 2 1 Juai/aj UuD Jl2I_L<3 4_*jjIj ^IjHi! ^jjjuaj-aj ^jl^Hi! JuaLaj jj-L=jjji3 Cr^ 1 L^^-*-^ 

: J^— iSJI £_ La=j SjjI JlL! 1 La La -^ ^ (jrLaJu tiiJi <_,!} ^Jl 2 — A.^tl £_ Vj 



GA-RIDX Series Motherboard Layout 




^1 ^.yj.UU^a (1- i)j£=ui 

. 4jvjJJI *.ljj>-I f-J-*^- (jjJ-C- >— aj-CuJ 1 La La 3e 1 I I Jui 4_<_uIjJij aJ2 



AsuljJIi'JLs-jJI 



Hardware Installation Process 

ij^al jjlj tcJUII J.a.j'ujg 4_liu.uj.JI 4_v^UI __lc *1j\_»^1 c_-j__=ij_t 4_3jjJ_> _>«jJl]i t J-* ^r r>Aj 
L£__j__3j_ fMii JjIOS Jl <__l.il JlcI (J-4-CJ 4_lL_jj___]I __!}___^l (J-li^ojjj *__uj_JI ' " ' J)J ^ J IV.A.1V1 

: ___LU! Ji--xA]b 



Chapter 2 Hardware Installation Process 



"o so: lid your computer you 7Ls:ccrp ;;!;; re ; olow nc setups 
Step 1- Install fie Cental Processing Unit (CPU) 
Step 2- Install memory modules 
Step 3- Install expansion cards 

Step 4- Connect ribbon cables, cabinet wires, and power supply 
Step 5- Setup BIOS software 
Step 6- Install s_ppo'(rg sefc^re tools 



(o- L)J__=___ 




(V D^^Ju 



AsuljJIi'JLs-jJI 
f&lfejUl 



: J^— 1 iil\ £;- ' n^~^ 4jvj)jJLl Ci-uTuj /jJL«JLl ' . ■ Jj^~~~\)~* ^^4y 4_SjLlxlJI ' " ' I j La ~- ? I (. 1 1 11 "a-'* 3 ! (Jjj-ajjJI 4_2ji^_Lij 



■VA-SHV : .V'jiMui:-iit;;-cl 



Step 1 : Install the Central Processing Unit (CPU) 
CPU Installation 






- 


BHs 




mz 


k Pin 1 indicate i 


w&* 






3f|;iss!ll!:! 


' 


SEasirssssB? 





CPU BolbmView 



^JUIy ^ j^CV- £)J£ 




I. "ulualicCPJ scc-.a cvo 
and up toSWegree angle. 



3. Press down the CPU socket 
Iwer and finish CPU installation. 



, lucate Pin 1 h the sockflt and look 
far a (golden) at edge on lie- CPU 
upper comer. Ihai Insert lie C PU 
inb Ihe socket 



Please make sure the CPU type is supported by the motherboard, 



gJUIIt-4^a > j fr .b (A- 1) J^ ,t, 



AsuljJIi'JLs-jJI 
f&lfejUl 





1. \ • kx cne end of ne coder 
bra;: <et to te C D J soc ket first 



2. I lock the oltier end of ne 

eeolsrbra;<.ettteC-J 



Please use Intel approved cooling fan. 

Make sure the CPU fan power cable is plugged in to the CPU fan connector. 

this completes the installation. 

Please refer to CPU heat sink user's manual for more detail installation 

procedure. 



^JUll 



= H£" 



,13 (V DJ^ui 



•.^ U^= i^yil ^Ll RAM Sj^=! jJI <^=>jl c*\jL± ^ ^ 



Step 2: Install memory modules 

The nolhertca r d has 2 dial in-l ne nemcry monule (DIN' Ml sockets support £ :ank.s. The 3I0S wii 
aumaficaly deiecte msmcry ty:e and size, li; nslall te merrry ncejle. jLs::uii U'Slcalk/ntDTie 
DIMM Sbt.The DIMM module cancnly : tn cne:recbcn due totie?.vc loth MeTcry ize:an vaiy 
beween sockels. 


i_B 








SDRAM 





^IjJI 0* 



i)^xA. 



AsuljJIi'JLs-jJI 




1 . The Dl M M s lot has two note h . so te 
DIMM t: mcxy ricdu : :ar oily fit ir 
one direction. 



2. I nsert the D I M M Termor/ rncdu e 
Veres v rb :;; LTvl'vl i ::. Te.' 
push it down. 



3 ;"; :■ - : -■-■ .1; j -:._- ■ ■•.:-- LTvI'vl :•;::; :: • vie . ' ' -oc h 
Reverse Tie nsta lation steps when y oj w sn to -or :v ;; :c; LTvl VI Tidile. 

, When STR/DIMM LED is ON, do not install^ move SDRAM from socket. 



j(n- OJ^i 



Hardw are Inslallafcn Process 



Step 3: Install expansion cards 



■:.c:^ "(i r: ?;>y. s :f.";i:r :3 r :: iGhicbcr cccxien x : :r; r;:al :■: :>: :;is oi civil is 
tie computer. 

2. Remove y cu r corpjter; chs;sis ccv sr. necessary sews and slot traxet torn the compuier. 

3. Pras tie ex pansier ;;rc firm y into ex nans ion s o" in motherboard. 
■1. Be s jre tie netal Gonads on te ca r d a r e indeed seatec in the so: 
5. Replace tie sc r ew to s eare ne s lot trac --.ot or re ex c ai ' sicn card. 
6 l-!-::la;cyoL'co"":.fc'! zlaza ;ov-:r. 

r". Power on tie comsute r if necessary 1 se:.ip> GlCS j±? e : ex pans ion ca r d torn BIOS. 
8. Install relaEd dnVe r far the oc^ating system. 



AsuljJIi'JLs-jJI 




Connectors Introduction 




^Vl ;^.jltl j c-^3j3 ■ aju-u "t< -^\1 ,„Vl JjUI La jujl>u Q 1- £) J^a^i 









A CPU_FAN 


J 


SCR 


B ATX 


K 


WOL 


C PWR_FAN 


L 


SPDIF 


D FLOPPY 


M 


AUXJN 


E IDE1/IDE2 


N 


CDJN 


F SYS.FAN 





F.AUDIO 


G F.PANEL 


P 


BATTERY 


H FRONT_USB 


Q 


AUXJ2V 


I IR 


R 


KBMS.ON 



J$\ Sj^^IJL i_x^3j3 ■ 3j-^i "t< i-d^ uiVl (jLl La JijJl>o « -I" fi ~ i) J^a-<i 
A, 1 C I F : CPU.FAN y PWR_FAN / SYS FAN Connector 



m 


+12V/Conio ~^| 


PWR FAN 


SYS_FAN 



B : (ATX) ATX Power 



+12V 

SVSB(Slandhy-^VV 

Power Good- 

GND- 

vcc- 

GND- 




la^UL , / ^-,^-, , aj... -.tl ,<t\t ,„Vl jLLla JijJl>o « 'I" QV i)J^iui 
Q : {AUXJ 2V} +1 2V Power Connector 



G\J- 
C\J- 



2 ■■ 



w his ;crc;::'(A "A -'2';) ■ .i:;: 
only far CPU Cere Wbge. 









GA-SIDX Series Motherboard 



D ,' E : Floppy I IDE1 / IDE2 Connector 



" 1 - - g 



+SVSB 

GND 

Signal 



N/M/L : CDJN f AUXJN ,' SPDIF* (Only forGA-8IDX) 
GND 



AUX-RUjX- 



f[i 



Hid — c 



vcc 

-SPDIFOut 
GND 



CBJN AUXJIM 



0: F_AUDI0 Connector 

There aie Iwo types of Front Alec :ono:n. Dlease refer to the labs becw before you insbll. 



C\J. 
C\J- 
+12V 
MIC- 

FrontAudio(R)- 
Front Audio(L) 



.Incase Speaker (L) MIC— 

-GND rcrtA.c::N:- 

"GND Front Audio (LJ- 

-GND GWD- 
-Rear AudiofR) 
'RearAudio(L) 



& lfyouwanttousetype-1 FrartAicic conectr you must remove V- 12, 13- 14 Jumper. 
I f y au want to use ty ce-2 ~ rail A l cic c on necrr. y ou rust rerr ov e J--' >z- . umper. n orcer to 
utilize the (rent sicic i&sdsr vcl' chsss s rust nave font audio cenrato' Alsc clease nake suie 
the pin ass gnert on Ire cabe is the sane as the p.n ass grnert or, the MB header. To find cu: 
if the chassis you are burying support fort audio connector, please contacryour deafer. 

f Vl <*>jUL> Cjj^JI CjM^j JuJ^J ( \ \~ i) J*=-.,t, 









tttf 



H Front USB 



Iff 



1| 
G:F_PANEL J:SCR Connector 

USB JliiuajliiM^ul JL}JL*3(Y«- OJ^ui 



43 r- - 
■-=3 ' - ■ 
3-k+ 



-Ifflffi 



>>Sn « 



R: KBMS_ON : PS/2 USB Wake Up P:Battery 

selection 



1 | Q| 1-2dcse:Crsble 

1 |OIHg| 2-3 close: Disable {Default) 



*■ Danger cf ex plasicr i"' barter/ is in:errs::v 

replaced. 
.-■■ Rep ace oily w t Hie sane or equ v alert 

Type reccnnendes by the narjaclLrer. 
-■■ Dispose of used bs^riss scccrdng to ne 

naiM"3;tL0-s nstr.;'o-s 



L yj^ii\ AjjLLiJ (Y^ _ 1) J^~l un 

'I i _yajJal\j (jj-ll i _ysjJal\ tiJj^taj AjJulIII sJlvj (Jj^aj-aj wJLsJLI <Lvj)j_/5 (JajIuj L^JI "*" ' ^"'JJ 



Bios Setup *j ii i\ cibi jmi ^lc ^>^>o9 ^J^ 1 j.^Ati : liiu 

: 4_i]Li!1 CjljIaJJI £ys iTjl.il JlcVI ^^JLc J^jJI 4j^j^ r-l i^jl <j-ujJl!I I JUk 4- (M? ^tP~ 
DEL ^.Ui.ML ^ :^jVl5jlaiJ1 









GA-8IDX Series Motherboard 



Chapter 3 BIOS Setup 



CIOSS:tu|)is;iii')-;i-ivi'.v.' of i||. ; I "J |c .)S S..-iup I "i c-cn lihi. Ihr ping mm that; ill i ■■.,-■. n w-. te modify th>.- 
basic system configuration, This type of information is stored in battery- backed CMOS RAM so that it 
retains the Setup informal 'ii whi n the power is turned off. 
ErXTERlNCSETUP 

Pov/erON the computer and press <Del> immediately will allow you to enter Setup. IF the message 
disappears before you respond and you still wish to enter Setup, restart the system to try again by turning 
it OFF then ON or pressing the "RESET" bottom on the system case. You may also restart by 
simultaneously press <Ctrl> - <Alt> <Del> keys, 

^j^jl jljLci (YY- 1) J^ ,t, 



Jl^nAVl 4. L 



I jt-pLlaj dol JlC^U 4_h.u-ujJI 4_<ijLaJI (j^slj 






GETTING! EELP 
Main Menu 

The on-line description of the highlighted r>-?ti if :■ function is displayed at the bottom of the screen. 
Status Page Setup Menu /Option Page Setup Menu 

Press F1 to pop up a small help window that describes the appropriate keys to use and the possible 
selections for the highlighted item. To eat the Help Window press <Esc>. 

The Main Menu (For example: BIOS Ver, :F2) 

Once you enter Award BIOS CMOS Setup I hility. uV:- Main Mi mi if igui>- I j ■./ill appeal on the screen. 
The Main Menu allows you to select from eight setup functions and two exit choices. Use arrow keys to 
select among the items and press -.[ nil -i h ■ aco ,-pt or enter the sub-menu. 

CMOS Setup Utility- Copyright £C) 1984-2001 Award Software 









► Standard CMOS Features 


Select Language 


► Advanced BIOS Features 


Load Fail-Safe Defaults 


► Advanced Chipset Features 


Load Optimized Defaults 


► Integrated Peripherals 


Set Supervisor Password 


► Power Management Setup 


Set User Password 


► PnP/PCI Configurations 


Save& Enit Setup 


► PC Health Status 


Exit Without Saving 


► FrequencyAroltage Control 




ESC: Qui I 


U -»«-: Select lie ct 


F1Q:Save & Exit Setup 


(Shift)F3: Change Language 


Time, Date, Hard Disk Type... 



Figure 1: Main Menu 

• Standard CMOS Features 

This setup pfitji- iii'-lu':!'.--. all tin it>ni'-. in sunn I. n<l . .. -ni| i. iiibte BIOS. 

• Advanced BIOS Features 

lliisv;Hi|)|:o'i>: ini.|ii(l>-^illihi-ii'-niM'f".v.-Lii'.l i ^i>-i.ial>-nh;ini.'-'.ll' ;inin ■■.. 

• Advanced Chipset Features 

llii-. , -.'Hi|i|i;i'|'iii'Jud'-'.;illih'ii'iii-.'ifi^ii|:'Ml-.|i''.kill'UUii'- : .. 
(Yi- i)J^i 
GA-&IDX Series Motherboard 

• Integrated Peripherals 

This setup page includes all onboard peripherals. 

• Power Management Setup 

This setup page includes all the items of Green function features, 

• P n P/PC I Co nfigu ratio ns 

This setup page includes all the configurations of PC I Si PnP ISA resources. 

• PC Health Status 

This setup p;n|>- i'.ih-- Sy-.i>m aiii'i (lii-.'I l>nip>uiUiii-. , ,"ili:i'|>-. fan. speed 

• Frequency/ Voltage Control 

This setup page is control CPU's clock and frequency ratio, 

• Sel ect La n gu age* 

This setup page is select multi language, 

• Load Fail-Safe Defaults 

I aikSaliUmulK indi'.uii--. 1 1 ■• - ■■.Mhn-nf ill-- ■■.■,■- -.irni pnmiin-tMvoJiidi tl ti - - -.y- -.1. - n 1 ..■■.,( aikl 
be in safe configuration, 

• Loa d O pti 111 ized Defa u Its 

Optimi/'d I i'-l;iuli'.iii(lii.;ii'--.lh'- ■, , uki'- i<l tin ■■■.■:■■.!■■ 11 1 pummeters which the system would 



. tv - 









I ■■ iii !:■■ - -■■ | ■• -i I- ii 1 1 1 ; 1 1 ■■ ■ ■ -i ■■ i li r |i_ ii ; iii i -ii. 
Set Supervisor password 

Change, set, or disable password. It allows you tolimh ;r m ■<■■■■■ n. 1 1 1 ■ ■■■■;■ -.ii in and SiUi|j. 

orjustto Setup. 

Set User password 

Change, set, or disable password. It allows you to limit access to the system. 

Save & Exit Setup 

Save CMOS value settings to CMOS and exit setup. 

Esit Without Saving 

Abandon all CMOS vali>.- changes and eat setup. 

(j-u^JI j>Ijlc.I *_jLj(Y"1- 1) J^> ■"■■ 



: ^,%,*^ La jS-«x. (j5-ip L^JLa oLaj1*jJI i^jlv| (jA^- 'k»<MI iJl ' £ -J J^LtoH J^ miM ^j^a 



^jbJij osyi ,j£. <aAjuS\ ^jl^ ^31^; Standard Bios Features iu-iLcji 

: J^— iSJI 2_ Lc^3 I j<-lj'j jLpa^lj SJj-llj 2 A,*\\ ^yaljJa^l <J1i.sIJlc.1j 

Standard CMOS Features 



CMOS Setup i u i Iii V-' ■ -i >.- 1 i- 1 1 1 1 .-■: i r-JSJ-Sui'l A.vard Software 
Standard CMOS Features 



Date tmm:dd:yy) Mon, Feb 21 2000 
Time (hh:mm:55) 22:31:24 


Item Help 


Menu Level 


► IDE Primary Master Press Enter None 




► IDE Primary Slave Press Enter None 




► IDE Secondary Master Press Enter None 




► IDE Secondary Slave Press Enter None 




Drive A 1.44M, 3.5 in. 




Drive B None 




Floppy 3 Mode Support Disabled 




Video EGA 1 VGA 




Halt On All. But Keyboard 




Base Memory 640 K 




Emended Memory 130048K 




Total Memory 131072K 




ri^^: M ■■..•■ ■ 1 nL.:-i:S.:-|.:-cL ---.MJ/PD: Value F10:Save ESC: Ex it F1:General Help 


1 .':klli'|Llil'|'- 1 -. : 1 ■!■ "i- -l I". -Aill 1- -^ 1 'i:l :iil- u --:il' ■]'•■ ■liillll-. 1 .-" : ■ ■ | -1 i ■ ■ ii.-- - - — 1 1 '■■IVillll*. 



Fiaure 2: Standard CMOS Features 
(YV- £) L 









ItiiU 



The date format is <week>, <rnonth>, <day> r <year>. 


Week 


Ih- ■■.■■■!. li»in'-iiiii"'.:ii 'l-i-iiiiiii-'ll-;ili-|;|"--:iii'INi|i^layonly 


Month 


The month. Jan. Through Dec. 


Day 


The day, from 1 iD31i«iili-'iii:iHiiiiiiii;ill«"-liiiihurnonth) 


Yoar 


The year, from 1994 through 2079 



L yj^ui\ JiIJlcI *_jLj (YA- 1) J^=lA 



Memory 

The category is display-only which is determined by POST (Power On S elf Test) of the BIOS. 
Base Memory 

The POST of the BIOS will determine the amount of base (or conventional) memory 

installed in the system. 

The value of the base memory is typically 512 K for systems with 512 K memory 

installed on the motherboard, or 640 K for systems with 640 K or more memory 

installed ontlie motherboard. 
Extended Memory 

The BIOS determines how much extended memory is present during the POST, 

This is the amount of memory located aboye 1 MB in the CPU's memory 

address map. 



L yj^JLjl\ -SIJlcI *_jLj (Y*\- 1) J^ mi 



gfeW J . ,,i . .,- ^ * « jU-iti ejjt ^jn^Sj Advanced Bios Features wUrJi * 
Boot up Floppy '4- Post jl <Jun ^Lo! jjJii ^j2S\ ^ £^i ^ljj^=j 
j_& i£j-uA\ (<^j-!i cy^ Jl> -^ ^ij^i-^ij j^ 3 ^' ^y cr^ 1 <*^j^' J^*-^ 5 «^LJJ^=»j seek 









Advanced BIOS Features 



CMOS Setup Utility- Copyright (C) 1984-2001 Award Software 
Ad'/ano.-il BIOS I -iiUii-j. 



First Boot Device Floppy 
Second Boot Device HDD-0 


Item Help 


Menu Level 


Third Boot Device CDROM 




Boot Up Floppy Seek Disabled 




Boot Up Num-Lock On 




Password Check Setup 




MPS Version Control FDr OS 1 .4 




HDD S.M.A.R.T. Capability Disabled 




ti^«-:Move EntenSelect+WPU/PD:Value F10:Save ESC:Exit F1:General Help 


F3:Language FS:Previous Values F6:l<iil-Saf'- D- -faults F7: Optimized Defaults 



Figure 3: Advanced BIOS Features 

F ir st / Seco nd/Third Boot device 



Floppy 


Sol'ja v'"Ui l.""'i 'I'-.i'." |jii"iHv \y : 1 l"|j|jy. 


LSI 20 


Sok-.;.i y 1 ..■■.■! -|. -vi- -■ ■ iJii-iii.- 1:- v 1 S _ l 20. 


HDD-0-3 


V-l.M-J--.ui |j....l.:k-;io-|)ii..iil> by HDD- 0-3. 


SCSI 


"■I-. 1- -M -.- I."-I ■l--vi.:..-- |)IMil; \r ; S' V 


CDROM 


Select you i 1 i i-,k- | ■ii--iii-- b ■ 1 ■!:■ -M. 









Boot Dp Floppy Seek 

During POST. IMOS :.ill diMiniiK- ih>- fl- 1| i| "■-.-- ■_ li ■■- k ■. h i -.--i - infill- ■■.! is -10 01 W. 1 imck>. 3')0 K type- is 4n 
tracks 720 K, 1 .2 M and 1 .44 M are all 80 tracks. 



I mil :■!■■■: I 



BIOS searches f' 'i fl- -ppy -ili-ik :li w- ■ b • (lo& ■! min- ■ His 40 or 80 tracks. Note 
that BIOS can not tell from 720 K, 1 .2 M or 1 .44 M drive type as they are 
allSOtracks. (Default value] 



BIOS will not search for Uio lypo of floppy disk cli i ■,'■:■ hy Hack number. Note 
that there will not be any warning message if the drive installed is 360 K. 



BootUpN 


li in Lock 


On 


Keypad is numbei keys. [Default value) 


Off 


Keypad is arrow keys. 



Password Check 

This category allows you to limit access to the system and Setup, or just to Setup. 



The system can not boot and can not access to Setup page will be denied 
if Hi- ■ ■:.■ -i i ■-■■ M. |i;r-.v . >i .| is 1 1. .i miii. i. -:i ill Hi- ■ |ji"iii|>f. 



rho sysfom •■.ill !:■■■■ ■ L but accoss to '■j-ouip •■.ill I :■■ - ■: I- -ni ■-■■:! if Hk- conocf 
password is not entered at the prompt. [Default value) 



ijJLiii f«u2Ji *-a L^ujLLaj -i>^>Ji -^-^ U^ p-23 P^ Health Status ^^,11*111 < 

: J^— ifLJI '£- Lc^= I j ^— ^j 7c-IL*II h>.^jua <^)1jJ-i -iJi£J 3jlj^»JI 4j>-J-i lillj^aj 



PC Health Status 



CMOS Scuip iiiilii-..-' - -| ■ -=- 1 i - 1 1 l-'; , 'l-. , ii"l .V.Tird Software 

PC Health Status 



VCORE 1.792V 
VCC18 3.264V 


Item Help 




+3.3V 3.3GOV 


Menu Level 


+ SV E.OE3 V 




+12V 1Z.09GV 




-12V -12.2H0V 




Current CPU Temperature 23°C-98°F 




Current CPU FAN Speed £443 RPM 




Current POWER FAN Speed RPM 




Current SYSTEM FAN speed RPM 




'I'll VvViiniiM 1 - - 1 1 1 1 :■ ■ i -l ■ ■ ■ 1 1 ■ - Disabled 




CPU FAN Fail Warning Disabled 




POWER FAN Fail Warning Disabled 




SVSTEM FAN Fail Warning Disabled 




T 1 - «- : M. ■■■■ ■ 1 i H. ■! : -•'. .. |r.. m . ... .| ■ 1 1 | ■ | .; ■• ■. , | , |. . | | . , -, , , e ESC : Exit F1 : Gener 


1 Help 


1 ~i : Ui I icu iaqo 1 .i : 1 ■! ■"■■.■ i' 'U-i Va In ■-■:■■ 1 G : Fai 1- Sa fe 1 '.<■ (faults F7 :Optim ized Def 


ults 



^^i\ jijLci^bCCrv- Oj^i 









: j^,t,ti jJ^i iiUi jLi^i U^ ^u 3 Select Language ^uJUHI 
Select Language (For GA-8IDXH Only) 



CMOS Setup Utility- Copyright (C) 1984-2001 Award Softw 


ire 


► Standard CMOS Features j Select Language 


► Advanced BIG 

► Advanced Chi Select Language 

► integrated Peri ^^^ f-] 

► Power Managi Rnncala [ ] 


rd 






► PC Health Sfr "i*™™ L j 

■Hi** [ ] 

► Frequency.'Vo fftf4fcrti:&: f ] 




Uteri 

ge Language 


F10:Save S Eni fi— rr ^—. ltam BriM:ta»«t BCt*h«i 







Figure 10:Select Language 

Select Language 

M 1 1 Iti I ;iii'jii;i' |' ■ h Mi|i|i- n k 7 k niciLiMCii ■■■.. I In -i> ■ lii> ■ I iKilKh. l;i|);in> m ■. I Mich. Sprmh-li. 
Germany, Simplified Chinese, Traditional Chinese. 

^^J\ jij^i^b ((rr- i)j^ 
^jji j-tk.tjji .Ui^jfj-^ U^^ Set Supervisor password jujLsii ♦♦♦ 

GA-&IDX Series Molhorboard 

Set Supervisor/User Password 

CMOS Setup Utility- Copyright (C) 1984-2001 Award Software 



► Simula id CMOS Features 

► Advanced BIOS Features 

► Advanced Chipset Features 

► Integrated Peripherals 

► Power Mana-:i- -i ■ ■■ -■ 1 1, '■■• -mp 

► PnP/PCI rnnfinii rations 

► PC Health||| 



Select Language 
Load Fail-Safe Defaults 
Load Optimized Defaults 

Set User Password 

SaiULgi Eat Setun 



ESC:Quit 

F10:Save £ Exit Setup 



t4.^«^: Select Itect 

.■■■hill. I ■:' 1 1 : II I- 1 ■ I M II- |l |: I- I- 



■ liaiigcSol/Di sable Password 



Figure 13: Password Sotting 

When you select this Function, the Following message ■.■■-ill appeal at th-.' center of the screen to assist you 
in creating a password. 



L y^ui\ -SIJlcI J-jLj ( (TO- £) Jj=Lui 









^j-caJi ^jji J^k*3 jl ,Uj,^ jf juuju 1^2 <<£oj Set user password '^Ajui\ ♦♦♦ 

. CjI^I JlcVI <jj.S aliaii! i La aa 

^_u^=BIOS jl^^j^JijCibijLfiViiis^^Save & Exit setup suJasH ♦♦♦ 



Save & Exit Setup 

CMOS Setup Utility- Copyright (C) 1934-2001 Award Software 



► Standard CMOS Features 

► Advanced BIOS Feaures 

► Advanced Chipset Features 

► Integrated Peripherals 

► Power Management Setup 

► PnP/PC I Configurations 



Select Language 
Load Fail-Safe Defaults 
Load Optimized Defaults 
Set Supervisor Password 
Set User Pass.vui d 




I ■■■■' z'jLiii 

F10:Save & Exit Setup 



U -**-: Select Itect 

(Sh iff) F3: Change Language 



"■■:]■;>■■ I " ■ ^ 1 1 : 1 10 CMC'S 



Figure 14: Save a Exit Souip 

Type'T will quit the Setup Utility and save the Liser setup value to RTC CMOS. 
Type "N" will retLirn to Setup Utility. 

o-u$jlJ\ j(jl£.I j-jLj ( (YV 1) J^ mi 









<> £j^lj j-ju jjju Cmos ^ Ldj^i Cy i*3 i Exit without saving wLoJI « 
Exit Without Saving 

CMOS Setup Utility- Copyright (C) 1984-2001 Award Software 



► Standard CMOS Features 


Select Language 


► Advanced BIOS Features 


Load Fail-Safe Defaults 


► Advanced Chipset Features 


Load Optimized Default 


► liH-gmMl h-iiplHal:. 


Set Supervisor Password 


► Power Management Setup 


Set User Password 


►PnFVPCI Cd nfigu rations 


Save& Exit Setup 


► F requency/| M Quit VVitli o tit So vt ng (YJ N | .' N 


ESC: Quit 


U->^: Select Itect 


F10:Save & Exit Setup 


(ShiftjF 3: Change Language 


Aban 


on all Data 



Figure IS: Exit Without Saving 

Type Twill quit the Setup Utility without saving to RTC CMOS. 
Type "N" will return to Settip Utility. 

O-fcuJI ^Ij^! £-?\l( (VV- 1) J^.t, 



i " 1 1 j La ■■- ? I (jauajj tiJjL^jv (jyic 4_2jLijiJI <— iLft-iLdJI *-£&>■ J).!. "'.' (*^ *A_JLlI! Zj-La^JI 






(_yA LyJ (J^aj-11 tJ-jJJtJl 4-mtjJL) O-cl <_y.ll Ajv^III oJLA L^-ciUlj Sj-^at J uaM - ^ 



: jji i^^UI ojui 4- «-*>>->ll (<jju^j1!I (j^ljgjl) JlsLlII jiJlc - Y 

CNR .... , AGB... , PCI.... 

...J ^IjHi! jualo j i ^jljUi! juala .SJlC 4jv_j1!I d JJt> (jyic JtJvjJ 

.USB juala 



Set user ^mLoji 3 Set Supervisor password a^lcji c& d^ 1 u y lh 

s password 




^i^aJl (_JJjJj]| j ^ 5 Jajl -J'**"' A-alaJl *Luiu)j^]| 



utubtil AuJ 



3 



glUI 





glUtl 






XV 4_.-....l1i cjl JljJI 0J1& (jlgjl ^Jl <— jjJlUXI J t^aj ji 

<— il^-i <?aj _SJlC — al 4^-jJ — t2jL>JL*^J ?-j'j-a _ <J1jL>JL«JLI (j-a 4_aJQit<3 HjJf 









glUI 



4_uiSjJI j^ljjJIj .4_uiSjJI j^ljjJI (j^j jujutJI j_o (jj^-i"" i^ii^juj=i}l o»oj_<i jr. fijL^c j^i ^JLjlII 

ijj^— 1 J A-UiJ2jJI jJJsIjJlL! (JiO (_£] jl (_£] .(<— il JlvIjJIj jl a^aVI j^o <J1iLLiJjj) A-LiLu <— ilj-fl-ii *_<j < U ri'q J^LlI} 

/jJL«JLI jl L*jj .4_jj1_<j ' _ ' 1 j a "■ j£. SjLlc I '^*j^ Jjj^"~ '„' j-^J^' tiiJD j_a ?rj^" l£19 ^pLS '" j * '**' o^ 1 'jW^ 1 

..a_jjL<j C^\jAA j£. SjLlc jj)^~ »J 4-i-o £>^ jl ^ (J^-^ l£' C)\^ Si-'^J-" J-^'j^' O- 3 icj-*^ 5 j-C 'jL^ 1 
A-LiLiiiJI Ajj.^tl '£_ JA_aJ2jJI jjj^i 4jI La£.l (j-o JuV 4JLa ^ Yj *\ j-txJ2jJI f-*^ 1 2=-"-*^' f^^^f Cr^ 3 ^ ^-^-*^ 
^^->t tiilJL^jj 1001 fjJbj \ ^jJl! A-jjLqJI ix^l 4<U*'\ jl JuV LuLa *\ f^jJI <Lik*J Cr ^JL2 .La,J 
A_JUc *l_sL aj^j JuJiicj tiiJjuj 1100 (jJbj L,J 4_j^LZL!l 4_<ij2JI 4_iiaju jl JuV L0L2 ^Y a_c_l2JI 4-jlaJu 
aj2JI jj^" jl JuV £-JL*!1 jl i^l .10101 (^j 4J 4_^LZL!I ajj^aJI 4- £**^l £^ ^ La «j (<u £-«^>J1 
Sjj^l 4_ jj^" 4_La ia-j^m fu2l\ jlj W^ 1 ^^ '4r S Y i^ 0^*^') V ^ 1 "^ JI Sji^aJI 4- ^! ^i^jdl 
. j-\_«j2jJI jjjui f-*^- ^i^- 1 1— *J 1 ^JL«JLI j^p-I i_£JiJ' j-« LLtxuLiI (JLlxljj LiA (_dJL) jl JljV j^xJj .Ltiajl A_LiLuJI 

LJ^Li. j-o *^_l>o ^"^- M^«i^ -^j-^ jtA^jJI ^"j q "■ t— a^Li- '^j-^^ ^jjLlj *>j * "' ** j ' O' JjV I— i-^T *-JaljJI 

i S Y j *\ jhfljMI Lai .*_<^><JI j-aLi ji »_a^>iJ1 4jlor tj-a-iToj 3j 1AJI ^jui ( _ ? -»-<-ujj . jia^j J-*^ ^4>J ^^ 

.«_<^>JI iAc£. I g-tlr j<uj l^jjj< (_yJI ^LjLlJL jLumjj i LaJ ajjLcl!! Zjj t-aaJI 4_ ?JL«JLI J! LJL>-j| *u (j^lJIj 

La LjJ^Li- jjo aLu (j^-it «^aj>JI ij-iLi 4_LLaJu jl JuV LiJLa jA_c^j J-«^>«J ^JLt-U ^J-Sj jl LJJijI I <\\^—y tiJJjJj 
4jlor ^1 tiJJj (jyic (j-"^J -f*^' 4jlpr I $Ac ajj l^j^j< (_yJI (aLaj^l) (JIjLJLlJI 4_iiaju jl Liiajl J^^J Jl d>^ 
jljj.1 3 A^tAjll jf 4_JUjl!I p-_jj LjXa r*i»J ^Lu 3j a tS< 4-tlajtJ j? JljV ^JLtJLI L^jJiJj jf J^Jj-J aJlAzj ^\ j] 
f.\lU ^JLtll Aj^flJ jl LJJijI lil-2 .aJUaJI Lg-Lle. (JJp l^j^u (jjJI CjLJLJI Cr iaAj jl JuV tiiJJL^j Lfcjljf 

4-tIaAj jl c_<j>ij LuLa (^jj>-2l jJd BjlvIj L»AJLflJj jl ^J»j^-i diL t L»Aj| j^j icj^jjE^j) (J1)L l L»ajI jjo aLuAjlm 

(— llj rtMitl j-0 AJLi.aJLi.aJ I ^jui ( _ ? -»-<-uJJ . L^jJljJ jl ^>JiJj-J (_yJI <J1jLJLaaJI tiJLJQj Aj^L>JI (— llj-fl-iTaJI jjO aJLxJLji 
juijj l^jjj< (_pJI (f<uiJI ) diLJLijJI icjjjjJta <— iLc- J L C JI JjO AJLi.aLi.aJ I ^jui x_a ( _ y taju jl JliVj .^_aLJj_iJL 

. dj Ls-JlajJ I ^>JlA LajlLc 
jl LcjJa .^JL«JLI L^la j_j^=uj (_pJI a_uiJ3jJI jjljjJI < rtr<^i*< LicjJa t ^JL«JLI J^mi aJLj-L j"^I %_Js^J ^,^-it 
aj23 a_uiJ2j lJ^\^ ?c-ILm Ji-lj JlvIjIj j? ju^La t A-t2laJLl I j a_jjLxl>JI cIiLJUaJI ^I^L ,»>aj i^JxJt >& 5=-"-*-^' 

Lr ^J jjs? 2=-ILlII (jyiaju LoJiic L£JLlJL^aj 3 La « 1 1 j <— )L-oJ»JI cJlv^j BjjIJl!! ^>jui ^ a < n*i .<J1iLJUaJI ijjui ^.t^L 






4_Jl«jl!I *uj jl Jl tiiJij l^jlr j-a^?l lui-u <~u <_yJI CjLJLlJI L^j^ ik<?->o til!JL=jj J-* 3 ^' (Jj^Li L^j^ <fcrt->o 
jjljjJI . jjj_>o (JjLji^^j (J-«-*J SJ-^J J-^J-^ Cr^ 1 5-"-*-^' L^J-^i d)' ^^ *^> cl^" ^"* <j-°j .<bj)ltM,l 
(jylc (_£jIb>o (jl JljV ^JL«JLI jLa tiJJi (jylc-J .di^La^o^ ( _ ? -»-<-uj diLa^l*!! jjj_i»o '£- AjLselLmJ (_yJI 4_uiSjJI 

(jl juV 4JL2 ^j^^?l c-».mL>JI <-.l'.j^* 4- p ^ —"'j l£ J-ll >* 5-"^' u' L^i .cj>L*_tJLl jj3 S-cj^t* 

till Juv^i! *>J=l=*j dlljLil jl Ju^aL ^J-23 (<U (. ^JL«JLI u)\ (_,t^i*J L^J^JI 'J- 3 ^' Sj-iLi lilaj ^J-23 (_pJI (jr A tfjui 
jl Jl>o aJlSj Lo.4 -J-a^l I JL* (j-o ' . I J * ka U ?btj aLlIU tiJUjj «LvjL>. jl 7cJL*II Ji-I-S S.S3JV3II *Ijjj< ,_£j^^1 

:<_ 3 -& <— il jo-j cj^Ij (jjo LiL>J.s jj^-i'j ^JL«JLI 
ijUUIj <— iUojJI 2jl».j0 

(_y^= 1 1 oJjjUI (JjO ' ~ ' I ' a j ' i_xJ Lajj 4_lqj3jJ I j^ljjJI ^j-kajt-a jLa < 4_lqj3j jjIj.S (j£. i>jLj-C- J-* 7?-ii-*-^ jl ' u *13 

icLji «— >l <;*m (^c-.-ujj .(clock pulses) i^.LuJ\ <_ >l *\im <_ >l i^iiill ojui cr*-*-"^ -U^M=>j i£-lp <!>' fj^""""' 
tiJJi (jyic-j -La iijili^J L^t-il ^Lot 4_j^1jJ| Bj^ljJI L^j ^j-Sj (_p.ll iiJlstl,! diLLsLiii!! 0J23J ^pJI ^yk L^j^/ 

jl LSjLj) Uj-^si I ^^— .'^ .iLajLIojJ 4_SI _lT f.Ln'\ iGLLaLiiij C^£jj l _, <: ~* 1 1 A^-Luj £i\ uz-i i l-J LaHj /jJLs-o ^gl jLa 
jji ^OiLtlaj jj^j l^IjIs^I ^>jufc Ju»4 jla ti-aljiaVl j-a JuJutJI LjJ SHj>"^ lj ^^d^ 6"^ 'jW^- g^L*^' 
' " ' I >iajj JljJjUj (»J^J 4_jj^Hj=iJl 2j-il-S Jl 7rLl>iJ /jJL«^3 (J-=5 jL^ tiUjuj ./jJL«JLI Jl icLji '"'I ilaj ' (JLi-jl 

3j^IjJI ojjbj .(clock generator) lcluA\ ^Uu jJj^j ctc-^j 4 y^-^^Ni 3j^IjJI ^jla .<d 4^L^ 






.<J1iLJUaJI L&Jlc l£J_P jt j^— 1J <_y-!l ,»L2j^1 J^ ^-i2.U ^LuJI JJlc ti-p- <j-a f'^jf <J1 <— iL>JL*11 jdinii m 

:(_,!: La pljjVI 0J1A j^s lLII I43 

A L^ia J^j ^Lajf j_a (_Laljuj ^UJljua ^^j : (8-bit microprocessors) cj A iiili cjL>JL«-a 
.Intel 8085 ^JLUI^^L^JmUJ^^lai^ .c^ 
J=j fLaj? £_* J^Leu cjUJLl* ^j : (16-bit microprocessors) cj > "I cjli cjUJLl* (y 

.Intel 80286 3 Intel 8088 L^W ^cjIII^ 
Intel 486j Intel 386 L^iilai <>aj : (32-bit microprocessors) ojVY ti^li cjUJLl* (t 

AMD486j 
L^ia J^s ^Lajf j^a JxiLuj cjUJLsua ^j :(64-bit microprocessors) oj "11 c*\± cjL>JL«-a (1 
Pentium III j Pentium II Jla Pentium cjUJLUI ^i!I I ja iilal j^sj .cj "11 
.AMD Athlon j AMD K6 cjUJLUI ^Ul I jla <Jlaf <j^ Al j^=j .Pentium A 3 

■ aLjVI <>JA t_i-mL>JI 2>£>4 4- ^aJ^eT'-'-u-tl (^J CjUJUII j-a f-jj OJ13J _$A Cj "1 1 CjI i CjUJLUI 

.UjjiiJI c_^UJI z^t 2_ VI Laj^ V Cxj n cili jl e^ VY cili ^UJLUI ^f La! 

j-a JijJlsJI i-dl 1^ .(— iL>JL<.c-U 4-*_L^ai.l '"'l^—j iSJI >^p- j-a pl^JI Jl <J1jL>JL«JLI p j i ■■ 2j JJ=l^j tiAJji^a 

tiJl_L^£ .AMD i=jj_<ij Intel i=3j_<i ( _ 7 a <jiiL^3j_<iiJI a Jla j^-<ii p^l? diL><JL*_a «_L^aj <_pJI <jiiL=ij_<iiJI 

JjJulJI «J ■ aj CjL^jjJkll uJtA j-a J=3J .AMD 4_=jj_iu 4_«-Lua.a p-|_^I tiJLLAj Intel 4_=jj_iu i«_L-ii-a pl^j? 
JJlC t-l^p- j-aj J-JLftJll L#j JaJU (_yJI 4_c.j_._aJI <-L*-p. £ys ^oLc-LJI oJA L-kJLlJ»o .diL>JL*11 j^a £oLc_l!1 £ys 

lS£L Intel A ^—j hi CtrteTu? Jl2£ .Igta (_LaLiLl!l 7cJL*_JlJ j^— qj <_yJ1 Xj^atJJI 4_*_<-u ti-^p- (j-a Lfllj^aj L^j 
: (jy L La <JliL>JL«JLI l>JlA (j-a .LAj^la lila ^jir^-V iSJI <J1jLl^uL>JI *.Lb I§_ Cj-ajLJeILjil (_yJI <J1jL>JL«JLI (j-a fl^JI 

IBM ^ki^U Jjf ^Lb^^oi^i^l^jJI^A^Jmi I Jla: Intel 8088 ^JLUI 
4.77 ^j_^ J^u jL4=jcu HdliciUJLjd! £$}<>• jL^= ^JLUMJla .PC/XT 

.MHz 







itAll cjL^UJI <> J^ ^15 *Lb 4. ^jLici^l ^JLdl I jla :Intel 8026 ^JUll (Y 

.Intel 8088 ^JUIL lHjLLa Ut^JLI ^LUaJI IuAIj 2_ J^=^t zj^ li jL^j 12 MHz 

c.L^UJI <> ^JliJI J^JULb^^j^i^l ^JUll Ijla : Intel 80386 ^JUII (V 
li (jL^>j 25 MHz L&jl JlL<3 ic.j-.-aj J-**j <jL^j oj YY ji <jL= j-JW t-J-A .4 n.-iVAtl 

■ 3-fljL-aJI C-jL^JLaIL 4_JjLiL<5 A-alTtJeJll dj LJLaaJ I J-ii-U '2— J <iaM 2-S$*- 

oL^UJi j> ^IjJI Ji^JUUj^^jLfltiu,! ^i Ldll jla : Intel 80486 ^JUII (£ 
I J o^j 33 MHz L&jl JlLo icj-^aj Jaju jL^j oj YY li jL=3 ^JL«JLI I juk ^.^^-.Ml 

2 JlC tlJLlA <jL=5J .4jLLxJ1 c-jL^JUIL LujLiLa iajQidl c-jLJlca]1 lui-u 2_ Jjuai? »-*>>■ 

33 (j^° cr^-' I d** ir j-" c_uJL^= (j^-itj cj YY i__>!i c^JL=j l(j*jo> ^JIjlU i Juk £ys diljl ju^t 
.cjIjI Jl^.VI ^ 2_ 66 MHz J! cJLaj jS ^ij MHz 

.iu^ ,t,t I c^L^L»Jt t> ^^aliJt j,l»ji ^Lb 4. ^ jl*1u.1 gJLat 1 jla : Pentium ^JUi 1 (0 
c_jL>Jmi (j^j p-j_lli I jukj -<*Li^l <>J^ 2j,^^ ,~,tl cjL.mL>JI (j-a .i^jJ.1 (Ja^JI j-& I Jukj 
L^l<uv cjIjIjl^.1 3 jlc ^i]| I jla £ys j^lij .(64-bit microprocessors) oj "11 ji ^k 

(j-oj .GHz Jl £ys jrjjjl jl JLvIj J! Jj-aJ j! MHz Jl £ys CjLLa 2 JlC <_J*I Ji^" icj-u <— >l i 

Pentium ^JLaJLI (Pentium II gJUU :c_jUJmi <>a^i!l IjlAc-jIjIjl^I jru 

.Pentium 4 ^JUIIJII 

2j>_^>J1j 4_Cj_lxl!Ij CjbJI JsJlC 4- < fll"^ {JJl1\ C-jUJLstll £ys P-l^Jl 2 JlC AMD 4^jjJu C^fc-U? I <>»jlj 

ioj YY ji £-IL*^ _^kj AMD486 gJUU i^j-JoJI o,_uk c-jUJLa* jru ^j .c-jLUaJI IuAJj A. 
11 dli dUJL^ U^t^vj AMD Athlon <AMD K6.AMD K5 dL^JUIl c^Hl dUJL^j 



glUI 



.4_l!Lc 3^L1=lj J.c-t-J 4_u^Llll ajlj^JI ^3-j.i ^^JLc ^aUJllj *JL*11 I jufc -*ih!^ ^d>^ -^W^i 




glUI 



: CPU gl Ull yuuftj jLu£l 

*-lL*-U 2Jlc.11 4_l..u-uj i^y J I rllbo Cyrix jl IBM jl AMD fjjj *uJl2J1 a^jH-o fjj (>o ^JLsJLl <jl 

II *jjllu f-I^Jt Lg-Lu Socket 8 p-jj <j-a 4_j^ SjlcLUI fjja *uJl211 j^ ^p-o ^-JL*-* Lafj Socket 7 p_§j ^ L$_j3 

AjLJeTn-uT^ Athlon f-jj ^-JL*-a LaU Slotl pjj (j-a 2JlcLJ2 (jyic (>^— ij3 AjJiiJI (jj^jljin <-dJJL=3j III aj_LLUj 
tl*-p* (Jjvj^l ii.-p- (j^J L-kllio (Jj=xJj Slotl x_o Ij-^— j''l^— j^ iialjILo JlC.IjJ2 (j^J Slot A f-jj jj^o ajL£.LJ3 
^-pe-1^3 (jn^-ittlj (J-«s-*J (j-! tj^~ 4j Slotl 3ji£.LJ2 dili 4_l.-u.lij 4_v^ <_--£. Slot A <— iA'-J ^J Ijla i_i^-y-i__ 



: J__=___]1 jiaJl Socket 370 __!_. ' _.^y.'« jj^Jll-JI fjjf __ji 



.? Lo! 




N-n.-ki.-c .t70/CeJeron 



L$-d__ l_i___jj_» ^--Jl 3jl_.L_JIj (jj^-Jlu-oJI pj-iJI (j-a ^-IL*-^ (V- 0) J"-— 1 <_< 



Slotl l.l.lL-lII _,--_. -4_-J_vl f-I^J-M 4 j (7 j 1 (Jl'o^-i l_)L>JL*J,I (j^3 LA^-jJ Ct-LiTuj i . m^j_u l_L<_ <aj-SJ (__j__ij 

. (jj^-J-i-u /*JL__o ^jj=ljJj Socket 37 * ?-j_ (j-o (__-lL*_JI jj^VIj III aj^-lLu j] II a^-l-u £_]_*_, I (jj=ljJj 
4,^,^,-^3 4_»___j| oJ_& (jl j_>o tl>-p* Pentium II £-JL*-« im^ij-u Slotl JjVl £^il! t-^aplt IjlaJj 

ajj <______! (j-u^L-iiTLa j_u_ £j-t_ij_*. J! ^"J" 1 '''' W^ ' ^" - *' '— 4-L*Tl!Li (jr «___! La _5-&J £_1L*J>I (__-j___)j_J 

: 4_jJLl]l L-) I j___>J I f-LuL liDj (*JJ^ f-pe-ua J'^— ■ "■' 1 La ail BJlvIj 4_ajjJ_u (__-L__3pJI 



glUI 



: ^LUI J^.t.tl 4. 










Y,aj_LU-U g-g_Ll1 (j-a 7cJ 1ju> (jk 4J>>j)j-a < . m^ij3 (T~ ) (_^=jlJu 







Ya^-U-Lu pJ-«-!l (J-« ?tJ L*-<5 (jyic 4JVJ^_<J (_<_l£=j3 ?-^ > ^ _ ^ ' J^~ ' '"' 



glUI 



j_kul < (_£jlj^>JI -^j-ll CxjILo <__<-=3j aj '"'I 3cj aJI oJJb 2— «LlpJ <-£.LnTu.l I (_<_i£=jlb j«J2 aj ;*JL*J,I ' . ■ ^~~*j~ K Otis 

. :C7 JLUI J^,t,tl 




j*Vl i^^iJI ^ Yj»jxlL ^JUil V4^3j3 (0- J-^im. 
Jl *-lL*11 c^jiu (jJLA^s £_ (j^-c-'jj^' j-^h? <-^-JJj *JL*J,I c-ljJi* (jJLA^ 2_ *-JL*11 < . u£=3pj ^Ja 

^ sioti jL^m jj gjun 4 jLuaj^i i=u: j^ ^1 ^uji j^3 <jt ji ^juii juoij ^Vi 




£i\ ^Ul ^ V^j^Lb ^JUJLI Vt^j^ t?l3 (0- J^uS, 






3 ^jmi _l (<u (j-«j (j^cijjji _l (jj^jiiJi _j$io ?clA ^jl*j,i c 







. al3 J"" - ! m<; C^-ui-JI *_Li! ^rtcljjjl _-J-_V £j-_>»^j_»l <-_U_. J_o j-2j'j 

: 4 lf) ,aL>Jt SjUWI 

. 4_m.4jj.JI *^_>-JI cr- 41 ^ J--~" ^r i*_}>ll J-Li-aj-J l_U_ Jl*j *_2 

. Socket «jlc__ c _ic *JL*1I c_4_=»jj J_jL__> <__j__i Slot BjlcL. __ic wJUIl c_4_=}j3 LlIjLIj 5 1 juuj 
j_a i_i>j Slotl J_1JI _L L*4 : 4__=j3 _L Pentium II gJUU j! Pentium III ^JUll £_* cjJ^o U.-U- 
Jl «JL~H _>x4jLiji JUoV 2^_) _g| _3jit-i"it ^L_^j ^j Socket 370 (__]__ ___=jj Lsjtlc Celeron *JL*-a 

: J_==___JI jJ__il- j-l-aVl j^UL 4^1*11— Bju-L-JI 




^! i^yiL Celeron ^- L«^ i__^__=j3 (V- 0) J__=_i 



glUI 



: J^-i mi! I j-liiJl LjJ *JL*J.I (JL^^V J I 2j_&Lv (jj)^~i"j (J7 *j*Az]\ L^cL-ujL <_ij^iL!l (Ja^j L«-4 




fVl ix$lJL» Celeron ^JU-a <.n *=->>» £>l3 (A- 0) J^ A 

£_ Lc=3 1 ^J2j JL^sj^I Ajjlj -iJ^»o (jr==J A^j;UmiU 4jjlj-Jt jl »l ^aoxll SUrtitl .iJuvj *-!L*il j »>i^f 




fVl ^jUL Celeron gJU-a u^j] ^)i3 (*\- 0) J^ m. 



glUI 



: J^— 1 tHi-Il ^- I n^~^ i>J-^> 4-lIc 1 LaJi LeaJI 4jvL>JI ;JJ-S [*"-"" uaJI <LJL=l^j £- 




fi\ ^^ULi Celeron ^J bus 1^1^ yl3 ( \ * - ) J^-i 



: (_U=a Mill '2— I o^—i. >j> LaaJI (jl^-i a (_^l Ct-j-iuJI ftji 3-iLcl £ys Jl=jG 




^ Vl i^^UL Celeron ^J Ll* «..j^y3 yb \ - ) J^-,,t, 



_5pw<JLl *_a \* • ■ ■• * aTliTlo 4jvj)jJll LjJLc ^j^ 






glUI 



8|p£ 



( _ r l£. lUi iMI 



L ^J-^J f<U ^JL*JU (jyic Vjl 4_ijJL>JI 4_jJJl*J.I Oe_Lfl^aJI £ys (Jj^?l (_a^iaJI O-uTlu ^J-SJj 

: J^.t.tl 4. Lc== ^JulII Or-m.MI 4->^l «_3jJaII (> ^IjjJI J^JlJ j^I l^jJaJI 




^L^^jj^Ij.O Y- 0) J-^^ 



-uJJj-51 4jv^1!I ^yic 4j jutlll 2_ 4jvjjJ.1 l£JL-u Jj^sjjj lilli Jlsu aJ2 



glUtl 






^jlijLI^I 



^jujj ^uSjJi ^l:_^=jli j^=ji > lH 



^JL*J.I J^ia3 (_jjvlj_<5 £j£. 2 JUJ ( -Zi^al Yjjjj 



7tJ L*JL I JlJ^JJ f<UJ < ^J^~^ T 5 -*^ 3 J 



Pentium II ^ui <> ^Lw o^io cjI^L^ j^=ii i^ 




^i^aJl (_JJjJj]| j ^ 5 Jajl -J'**"' A-alaJl *Luiu)j^]| 



utubtil Auj 



IjJI 





XV 4-j-mlj Sjl JljJI ^JlA (jLS3| (^1 <-ljJllH J i^J (jt 









Random Access Memory (RAM) wji\- ^ 

< a 'r-itl (Jjl I§_ *Ji3 <LjL>JI ^J-* J-A j-IaiJI (j^itj 4_jjLJ-tJ1 oJJb Jiic ^j Latis LSTti I Jij-oLsJI j cJi^aJI <— 3j-*3 Oi^a 

ijla serial access memory (SAM) ^^ws ^l s^ii RAM j^llj < ^i 3 ] ^LlJi ji 

CxjU-uL=xJ1 J^iJ>>i Jii-a 4_*jLui1 fij-=sl J-!' ^^^- (j-* 3 4JLoL-u J^-i mi ^yic CjLLjJI <jj-><J a^=j1 jJI <_>a pj-JI 

(Jjl L>° <— *^W^ Cr^ 1 JJL^W ^i y^A <^ajj-"Jt J^"^ *?r ^h^ 3 ^a ^-a^Lt^ Jl (J>»^5>JI *it~t" mi" V OJLS ^LlLa 

RAM lj^=\ Jl!I *-a 4JjLSiL IJl>. r^U. c-jjjl Ijuk j < 2>j\U\\ 2 u aj\j t X\ Jl J^aj j^j*. LLajj_<UI 

'tUajuiiSi RAM 0*03 <*•- 

< '"'I A"^— . t 1 j diljj)" ( njj-iljILlI (j^yui (j^3 4 ''j <: — i a 4_LaL=LLa 3j-ii-S (j^i «jLlc (JT ji S^_^=1 jjl 4J2LJ2j ^jl 

jji o_JI j djLjLijJI ,j-<5 jlvIj Dlt cuj J'^— 1 mi" ^Jl j fij-^jl jjl <Liii- L*^j ^jL^^-n < h~^—>[\ j jjILcujjjIjjJI 

< h~^—i 1,1 '^J J I j-aj {J,\ 4-a-jJ2 *^ <jj-^ ^a >* J Byte CjjL J^—i mi" C^j A (_)=3 J ijj^jli fijuvj jJu^al 

y-Llfl -i^" -1 (_Lsjlji2 jjTu-ujij-) lj.ll I Lai < JljvIj jT j A,^» La) ^jIL^JJ .jj^— -j j diLa^L<.U (JjO Ct-iJI ■* a-iiL) i La all >ij 

4_a_»ja <ia.aA.ta « t2jLjj^=x]}U 4iaibe.=3 J-«JU < ^"i^-i t,l . ^^JjJtlu <a>Sj jl < ^"i^-i 1,1 kl\j>. ?jJL Lata ^J=lSlH1! 

oJui plj-2| u>Jjjkfl 4_a_jja ilaja^J j ril'i^^lMI^ 4-la^L>JI ^>jui ^(_La (_>A-t^ Zj^alJJI 4_JL^ 2_ JlvIj 

Qlijj-^tVl <>a ila^UJI 

5 RAM ^jyi^iuw^dij^iSj^OJi ^i^ji^u- 
ij^ii l>u ,jc. ^^ ^j DRAM - Dynamic random access memory - \ 

4_j_il_)j^J=xJI 4_Lre_iIajl (j V j-a Tn - u -a (^LtJl J I 7^Ll>iJ j diLaIli=jJLI j <— 1 1 jj Tn . u jj-1 IjHj I ^ya 77 jj ^jjo jj^jj 
4_jjlii (_y lLt . l L (_>uLSj (_yJj-JI <j-a (J- u - i J a jl JlS^j Jl»j ( _ r ji^Ljj 



^ijji^^tj^c^ ji t , J ! ( > af jLi e i^3 SRAM - Static random access memory - y 

cache ^l^i s^^ijj 
^aj FPM DRAM - Fast page mode dynamic random access memory - r 

(J-a t-jjlt-.ll C-JI £^>a (j-c SjI Ju ~t_st_u 2j__=! JJI £ys f-jjjl I Jl&j i JjVl f-jjjl 4_La j^ia ^jjl c _l~_>Vl f-jl!l 

<j-a ^LgTuVl Jlaj VI (jyJLl!! C<-l!L ?Juu V j < O-jJI I JJt ^^lxlA i*\j2f (*J-2j «L»J2j-<5 -iJ^»o LaJiic j tj-f-alJuM 

W"l <__!! fij-=1 JuM <j-a pj-LJI I Ju4> Jjiie-u-uL) CjLjLJI J2i! ,J^ju^2i\ 4_c.j__oJ1 J.^"j < Jj^l C^JI 3*1j_2 

j EDO DRAM - Extended data-out dynamic random access memory - t 

c-j_l!I I j_&j c 43*. I jJL ^-jj-iTaJI (JjJ2 j (Jj^l ojJI j^j-o jjJl^o Jl»j <_-JLl!l c>-l!I <j-c i_u_*_l!I_> j_<iLu fjilt IJ-& 

Y"l£ J I sj_=1 jjl £ya pjjJI 1 j_4> aljLJe."L 1 . u L CjIJLJI J2i! ^ji^^tl 1c.j_.jiJI J--_uj < Jj^' f>«JI <>o f^-"-"' 

£jji\ tJLA f >sj SDRAM - Synchronous dynamic random access memory - o 

ajjjj j<U <___JI tiiJi (_-ic ^j_oJ,l L-__~_sJI (_>u-iJ (jyJ-^ -_ 3jJ2jJL < (— l j I ti 1, 1 CajJI J^J-a JuJ_>o Jlsu <sj__=I Jl!I (j_a 

(^LjJI C<-l1I J^>o (jl (Jl_a-Lvl 4_lx_u (jj___ij j <__JL<-4 0_>j_*.j Liiaj-LiLa ( gu-aJI (j-oiu -1- ^Li!! Ci-iJI (j-C t_^_*_JLj 

j_wulill pJ-JI J-* I J-& J ' JjjLwoJI pJ-iJI *-a 4-JjlJLa fij_=l jJI 4-Cj-uii (j-a JljJj J OJ-jJI j-^JJ I J-& J ' i*-_3j_a 

Jl 2j_=l jjl (j_a fj-Ltl I J-& al JuJe_u-uL c1jLJLj_l!I J-ii! ^jj-alUI icj-woJI J---UJ i <_jj_-ul_>JI cj^>-\ I§_ (j^l 

s^ijji <>a^ui ijla RDRAM - Rambus dynamic random access memory - i 

j3j_^La_j-a a* ♦ J! ^icj-uo j-r-i" j Rambus channel cr « J -j i_i>. jj>^ <-_-lji_o jiij ajLieix-u 

JjL-JI fij__=lJJI pjj-l- 4 - 1 ^^' J^^ t>° ^L^-^J-^^l f>-!l 4- ^^ i' J^j-^^N- ^ * * t° <JjL-UL> 

i DRAM ^i l ^^s,3 > __=ijji j>^-J! ijlaj Credit Card Memory - v 

notebook n^^x\ ij^bu 






) notebook %c^ii 2>^>u l^j? l 



jl JJJuiil J jLaJCJI Oljl JlcI Ja^>J L 



Tgji ijukj PCMCIA Memory Card - a 

DRAM gji ^L^f^ 

^ijji^ja^jIj^^j FlashRAM - ^ 

<_j3.LuL.JI J»jg>f 2_ C-Ll-JI <_l_j_1]I _jl jl JlcI 



multiport dynamic random access l__j! 



, VRAM - VideoRAM - i . 



4_jj^Lj l_L_.j_l_U j 5_<iLiiJI _ jj^^-i? l 



>ijJ! <> ^ui ^memory (MPDRAM) 



i ^ Ofj-^ ajljcIj-uj 3jj=i jji (j^j pjiii i jui J? iiii->. (j^j ^l* multiport 



oiyVi j*c j zj^uaJi *__ ^jl^j Sj-^ijji j1j_u < SAM ^liii j RAM jjVl 




RAM2 >__,! jJ! (> 



&0 - 1 ) J___i 



S RAM 2j-=l JlU ^ajLJelmJLl (jaLjjLHI jj_u__.l (___ La 

ajljcTli-uj c_iL__' i 4j Ti^-i U <_jj_*jL>_I Sj^rjwl 2_ (Ja.Cli.uj c_iL__> (_pJI i>j_=l JJI jjjL^j £y* Jj^' f-tjj^i 

_,l__.j < dual inline package (DIP) crA ^j pin configuration _hluIjjji <> il^=xJ^ 

A Sjj— — II o jufc i <_LLuLaJL? .a^l 4_*^1JI (_y.lt! (j^ijLia jf MJ^ ti*"^ ' . ' ^J "' O^W^— " cV 5 ^-—-ul— »JI 4_ll> jufc 

cj^>-\ JJ— — > *_a (j^-il j t i>j__3l J-l (j-a (J_T jl Y *_a J-CJU <■ i mL>JI Sj^»*T l_JL_= LaJiic. 4_LLul_La C—iL——' 

(__L_ LJ (jL_=_a jL>ol c-L«-uaJI (_ys 7e-j.uo ? (__!Ll!Lj j .?j-_jIJl1I <j-a j_l_=? l_Llc_=- 4jvL>JI — jjIj i___L>_( 

( jr c-Lu3 <Lh— — — La 4_wjJ (jyic I gj| jj__La (J—— 3 *-a S^_^=1 JJI J^jL-j ;— lsj j-4 (J- 3 * 1 -^ ^J ^~ l *° l c a 2 1 4_wjUI 

memory ^c^^L^j^^j^ij^^H^^juj^jprinted circuit board (PCB) 
small Cr c-Luj (j-u-uLjji ^ 4jj-=i ^" ,*j__lluj jpiajji <? jl& *k«* t j$\ x».^i\ (_yic j^=Ljjbank 



AwJLJI Sd^jJ I j«__ 

2>_I_JI u___lliL 



^uji ^bj^^a^Ljji^^uji tuj -jjla c& ^l^Vi j^ui j , outline J -lead (SOJ ) 

2jijJl>_! ^UJI JUb ULj ^ Vl <^U1 ^ ^^23 ,J__I_ t___=j_ -- : --= ^_A__!1 <u-«-»-l JUb _>1 :L_A__!I 

jjiij ^jlc J!uj aI^jVi <>_-_ < 4xl6ji 8x32 j i^Li^ aL_j! jl*_l_j ^i^jVi <>_-_ _,ji t_jj_t__ lit 

<L-_aJI (jyic J 1 <a -»•" 1 A (jyic 4_q.Lo_l j ^_3l_LS\ j_- t t_^jl_%_jiL 4__L__a 4_)L_j (_)-= 4--loj 4jj)j___<a 3j___l jJl 

^ ^^ iuvjlll oJ_i jf ^irf 4x32 }_u_. < t_^LU_UL ^Li* <*.jU\ _JL_ ^ 2j___! JdJ ^JU^VI 

<-3j__ Lb? -_j»- j < c^Lfcjjs ^ YA <__!_. J'^-»- VY 4. i <_)j ( ;V» jVl c^jLfcjjs YY 5_>L_j J__s 4j<__ <jjl2j t 

2j-=-l _U 4_l!UjvVI 4-__JI ojLL&j^j > "I <____ J___5_iJ A <____ > YA *> , ,< aj c_j A _;jL_j ^jLJ' _>t 

. o^l^ 

single in-line memory jjL___u SIMM __«___. t__,Li__ ei* 2j___i _ji ^ijji <> jjVi ^Vi 
^VitfJLAi-.j^-tp] < f__, y _l ^ <\ ^LjSjL^j-pin r« ^jL^L^jo^L^^-^iJUJLAmoclule 

^ "l <___=. Jj<^> — IU 3 j j I La 1 1 4±al___J1 4j-mJI <__!_. Jj.^ — lt ?-1jJ^1 j__ (j-a rjj t_x.i__3j_ i-LLlIc _)L_= 

i_)_>l_ 4_*__ _J Jl juLc _JUi 2_ t_t.Li.aJ I j 1 CdLLaLW A 4jl_u t-(_jJVI _)_» ?:jj t_xj_=j_ t-LAc. _>-= ^W'- 1 ? 1 -^-' 5 

^ j^uui ^U"..mj l_.i_LlJ! j_._* jL_= j_i_ < ^j-u SI M M ;___, ______ _,__= ^ Vi ^^ui _,__ -jL^lji 

_)_== t-Ji-JL j 4_l__j ___yi 4-°^ ^j^jj _?><-• g- i^"""j -"SI MM _)_= u_Lu 43i_ ___yi 4-°^ ^ 

(JSLlU (Jiu^l (J^L-LluVI (j I __J j _jjLI_%_l<3 ^ "I (_—!_- (Jj___*_J _jjLI_%_l<5 A 4___u _n^>-^J < /j~~ 'j-> <— LlI- 

y,o _>_. a__^ ^ i^r.iL^ _)_= j-pin vy aj__1l-s SI MM _v<5 2jujl>. _j>Ljij-<5 -jj_5jj t>°j-' cy* h-^ Jl *^' 

2j_=_I JJI H>!V JuJl>. _luLj_l<3 JiUol a__ i 1 l-u1 2j_=l jJl r-iyf jji^I-j LaljJ _)L_= -jUJbtll j>L-3 Jl*j 

^LSjL-^j-pin nA^jj-iLa, oL-^=j dual in-line memory module (DIMM) <__*_« 

t_xJ_=3J_ (j £=3 t, I _jjO J t_^Ll_t_L<5 Y0"l _J I 0_HJ ?-jlj-u 2 JcvljJI 4_».^iJI 4___u _)L_=J J t f<-LU Y,0 I§_ ^SL-U ^ £ 

SIMM . _l l_== jrjj _wo Vju ^Vi ^.^jji _,__ 2j__ij 2j>j_u ^.y 
j^i^^j Rambus in-line memory module (RIMM), __*_o, juj_^_ vu l_ j0j ^_^i 

DIMM . _LjlLJI^^jLllLlj^ to __ti J LiLu J_L_ f jJ-Ilo, 4i_=xJ j DIMM ^^L-JI-L 
pj-JI j t S_ij____II aj^^^l 4_ 2j___l jJl p-l_jJl _) ■■ *' aJls_1luj L_j_».f _n^->J _r~2- <-j_t-»->! <_ij_^l_>JI Bj^^f 






small outline dual in-line memory CT *_^ s^^ijji ^iy? <> l^l^ u^ ^^i*^ jj^i 
njru^yipjj pins ui ^j^i^i^j^ y,o ^^ o u^L^jmodule (SODIMM) 

O-iLLre-UJ Y0"l a 0_iuLrc_u5 




DIMM ji^sij^^f jLxf(r- i)j^ 

Read-Only Memory (ROM) zj^ijji- y 



-SjJ-S Jljvjj ^ iLaLtuJ J^~>/^ J fli^s (^jisJil <jL=J (jl Lot < ^ ^jLlxu L&JlIc. ^jLslaLSjil 4-aL>JI ^jlbta <jL== 






ROM j^lS^Ctflfcljji 

! ^yk Sixxlajj ^l_jJl o^lii jlvjj 

PROM ji- \ 

EPROM ji- y 

EEPROM ji- r 

(j^laJ j ) ^Lj^^xJI jLjill » U«i jtlc ? u^" V 3j.^3l JJI ^ JjI^jJI juk ljLc SJJjtl,! cjLjLjJI <jl - > 

( jLjill * Lai J_Lc L^jLjIbta * j ■ bj ^pJI aIjJI Zj^alJJI 2_ La=j 
(<J£.ljJi]l JJ^^u (j ii <i i \ I ^jlr <jLHi=xJI ii^P" <*l>" fij^sl jjl I§_ Lc^a O-"^ 3 ) ^-^Li- JjL-"J aI JiielL-uL 

SJ^Jl^lSj EPROM <^u- 
Erasable Programmable Read-Only Memory (EPROM) jji. ^ i^EPROM 

L*j^>oj UjL^^ ^s^ui iiiajji ^ ultraviolet (UV) light l^^i ^u^ii ^ _>j^ 

Juvjj *JoL23 4-aJL>- J=3 Jtlc j Ju-al^cj jUml £ys L*lajl (jj^— i"m A^LijJI £ j_<k j < ^^^ (j-* 3 l^jl<~ A^l""-— tit 

SJ^Jl^lSj PROM ^AU- 

(>^ji liAj < programmable read-only memory (PROM) jjL^i^PROM 

pj_L!l j f"J-<J' t JUk (j-t-J i—a^llo-^! J ' Jlj-oIjjlJI j ' AjA.^tl £jjo ■* £ —- < • '• (jyic I igaji (_£jli><-) ij-^sl JJI Jj-iLaj 
I n j '^ J '^j TUSe aU^fl ^^Jd Jlj^jIjjlJI j ' a j a - ^> 1 1 (j-U aJoLSj J^s J_Lc (j) j-<k ajj J^jLjiJI 
L-p* j ( ^ 4 ojMI l^jjt-itj J 4-^><-" (j- 56 -"^ '-*- 4 ^4^W Jj-^ 3 ^' aLjj^sJL j-CJ JijaaJI J^L>- i^_*jj (_yJI 






4J2L2jJ aL>JI J'^— • ilJI jji dlj^""" 1 ..' '^-* J ' ^ <L*jJill tiJLJLcj L«- L qj > . L^Ll^o a I -i >^aj 4-!jj*aj^a Lj^L>JI <j^=> 

^ ^lji j programmer u « , „- s»_sT dituj <j? <_^ jp 1 ^ 1 ^ l &iax\ <j^i « u*_u jj^ ij^=,\ jji 

sj^Li^i EEPROM <^u- 

Electrically Erasable Programmable Read-Only Memory jji. ^ i^ 

: ^Uj^LuJI^Vi^^^j^j .(EEPROM) 



AjUU 4-ljlaj LgliL^O L«_4 Juvlj OjL Sj-<J (_|=5 ^-JjJllJL (4JJ ^-^>J' 

Flash Memory ji 

Uiu jl^Ij e^L s^ j^ _^ EEPROM q!!^^. M-^Sj EEPROM s^ijji ^f j^i^ 
j^t ULl^j UoejL^iyiejJLi^cuL o> y ^ j^uui Flash Memory ^w-,,,,- 

: ^jlui s^xVi 4. Flash Memory j^; j? ^w-,,„ - 






i^jji ^ij^L^zxJi a. uj^ SmartMedia jfCompactFlash - y 
«5*>jii xj^vVi^UjL^ijType II jf PCMCIA Type I ^ <> 2^1 jji ^t - r 





^d^tl jUU! J^ jJc L^Juu yjll CMOS J! A^LkJ! 



Lfcjlj^yuj a^/l 4a»jUL> 






5 RAMji3^I^IluS>3 

(j"U-)Lj><il (j^o dJLLiJI I gjlc (_>J-23 (jy^ <3^J"^ -' s J n ^* ' j.^** Jaju iaj aj 4_liu_ujJI 4jvjUI ^_ 




f Vl i^yii ^ RAM j 1 z^i jji s-4^3 (i- i) J^i 









^Jlijbl^j 



ajjjl 2j^al JJIj <alj-!l ij~=i\lx}\ (J4-i (Jj-aJI J-^J ^<J-° 



iaUUl ^j^j oj^i U&l j^=i £* DIMM Jlj SIMM Jl 3j^=l jJl j> uyi>LJl u^ ^j^Jl j^=i! Y^ 

Lc^la J^= 2_ Zjj^JLI PINs 



.RAM jl z^,ijji ^!j^=i! r 



. ROM 3j^=ljJl ^1 j^=i! £ 



Sj3jjj 0*^—1 il jL^>- ^- (j^i^-ijJi ^ 



-o^vjll CMOS Jl a^LLJI 2jl5Uj ^LoO c 




^i^aJl (_JJjJj]| j ^ 5 Jajl -J'**"' A-alaJl *Luiu)j^]| 



utubtil Auj 



% 



^ji! o^j^il 





(jyl^g CjLcL-u A + (Jj taj 4-C.L.uY 






4Jj_a 4 J^j" m^Li 2^Ls ^j-a yiif-ii (3^J lSj-^ D^J^ (J-* 1 'jW 11 jAj .CjLu-uqiallLa fijjj^s £_ <Liic. diLa^l*!! 
*_tiajj UJ-^ L^J - ^' tjuk .JljJu>JI lu i "^- ijl (JlLo 4 La *» » n 1 1 4_1jL2 BjLa (j-« 4 flj-LaJ (j\^jvjjl yL~=> (j-a ( _ y LaJLaj 
<bj J^-i Mill J-Jj-a (jj*-~>j ^^^jLiJI i_a^L*JI I juk .4jjL«jv (jyic (J-«-*J A-JLlo «U^3uLm^Lj 3^La £ys i_3^Lc (Ji-I-S 

cia> 4_=3j_»Jl! }LiLJ2 (Jjj=ljj J» ' " a J^"" 1 "' <-— il i (^Jn-a ; I La * J Z LLaJLa 3_SLc (Jjj=xj 4 ->"i Atl ^Jui -UJ-^' 

■ 4^1"^-i II j] SeljJaJI 4_JLa£. *.L<jI (jj-ll (_>^3j-i!l jL^LaV <Lx3e-<-u *uu 

.L$j (jjj-selll 4_<.i.uj o_sL*j? i±-,-t>. (jjo 4JjJ,l ^^aljJa^l (jjo pljJl 2JlC j-^la (_, LtaJe ifoJI t_<-mL>JI 4.jljij jila j 

T,0 jUjI Oli ^IjJal tiJI_L&j 4L^>^j 0,Y0 _>L*jf CjIJs ^IjJal tiJLL&j 4^>^j A jLu! dili 4Jj_a ^IjJal tiJLL^S 

L^li ^jJaVl La? 4 w^^,~,tl CjLu^UJI 4_ a,jLJe!u-uJ Jl»j <J 4j^^j 0,Y0j 4j^^j A jUjVl dilj ^IjJaVl 

. 1 .44 M Bytes Ujlji2*.<Liiii Lfrbji^ <y=**2 J^\ ^U^Ldl a_j. 







Back view of floppy disk 

4_t^a^j T,0 ^jj-a (_)^aj^ - V) J'^— ■ "■ 






(jjijJellJI 4_JLa£. #.l_<ji (jj-ll (_)^3^2JI (JLSol LJ}L». (j-o ajj JjjJ_L<*aJI (j^J fij-jiLLa 4_»ill2 4-Jj (_i.t.uL>JI (jj^LLi^o 




jjil jdji)l dyw uLJ$SU 

t^LlJLs ^lj-^1 fiJt£. (j-<5 OJ-^' D^J-^' tiJjJta ^)J^-i"m 

(Read/Write Heads) 5jL^=JIj '^\j21\ ^jjj - ^ 

< «Q Bjjj^s i La i ujI 2— ' 2 A",^—> tlj 2#.lj^JI (j-ulj .4_>Ll=3j **-'j-^ CT-^lj Lr^ 1 (Jj-^ L^J-^' tiJj^ta (_£jIL><j 

Juvl £_ 2j_lL^3 i*j£ «bj J^-l Mill J-Jj-a (_£JuJl3- L_JL2 (jA* 1 '-^J-aLo (jJJJLA l*\\ III /^yi L-kl-d {j£. «jLlC J-& 

^_ ^_, i njloLLLa (JLj*^5 J4J5J J I i^-S^J ;_£ ju'j ( dill ^_ (j^j Q i ~~^> jLp JriJ-*- 1 -* (*3^J UJ-^ L^J - ^ ^J^ 56 ^ 5 ul^ 






.jjjJLI (j-aj-SJI tiJj^>JL <jI"^— Jtj S^ljJiJI (_>"j3j (jyJLl!' J^— i Mill (^-jj 




(Spindle Motor) iXA' o^>^' Obi- 5 JtP.* 8 " y 

.4JLJ2Jl!I 2_ SjJ.} VI * L&jl JiILa <j1jJ-S 4_Cj_<-aJ dJUij 

(Stepper Motor) ^h^tlj 3 f Ij^JI o^jj ^Ao^ 5 JJ 5 ^ " ^ 

.jjjjII I Jl& (j'jj-i -Sj-a-C I§_ 4jj!l3 rjjp^-i" 4jLL=JIj is^ljJiJI (j-ujjj .4JLjJ2J>j 3_SJi5ta 

(Electronic Board) Luj^^JJ i^y- i 

Juo jj^. ^UyL-ull L^JI r^i 4-jl"i^-i tlj i>£.ljJi]l (_yjj}j (Jjjuiil! 4_jjj^2=i]| 2j.jlj (jyic i^jIlxJ <Lv_jl!l tfjui 
4jj^J-r-u.U til!JL==j UJ-^' O-^J-^' r^ylc I glbLl^a -ilj-U ililJLuJI (j^l fij^«-ll 4.-jjL>j^=xJI iIiIjLliJL (j-ujjj-JI 






Floppy disk Formatting Jj^l j«ji)l A^^i 

: 4_Jl«jlJI (j^j (y£& ua.fl.La £j\ "j La j- 

J I ^j-SJI ^-l^lSj j«uj s^LaiJI ojla 2_ : (low-level formatting) (jjynM ir^^^ia aI^JI • 
J^lAJI 4- Ov 5 J- 4 La= (Sectors) .->!<- IU« ji jL_o* J~= ^j,m?" <^j *u (Tracks) cjljL-a* 
ojL o^ Y (jj^j u' u^oj fLLsJa J=i .pLLaill aJju 4- f-LL=Ja J^l <jl>^ M" 1 ^ 1 ^ r<u <cr^' 




juj^J JjJl>- *LiJI fCb s^LiJI oj^ 4- : (High-level formatting) ^".ntl ^Lt ai^l 
.(root directory) ^jj^»J! J^jJIj (File Allocation Table) FAT CiUU! <>^Lsi 



4^ < j"ill 4_JLc£. Julj '"'I <* LLl3j (JliljLtxLa Jl iJjJU (_)^5j_SJI p j i •■ S3 






.2 JuJuv dlLjLu (jjj^»o I§_ «Lal JiielL-uV (_)^>jJi]l (jyic <JjJcJLI djLjLijJI <_)=3 Tc-i-ui 






: 4_jJLi!l (j^ajl Laj>JLj (jj-ll (_)^3^SJI tiJj^ta j-LaTb 

IjLl^aJlj «*1j_2J1 cjLLui ?bl 4- ^Lh-" "Ah*^' (jL^ 3 ^W^ 6-°3-" '**-* u'-^ 3 Ui=ij . jjJ.1 L ^j-2JI 

S^ljJill (j-ujjj (J-^J I§_ (JjJlLjJLI (j-aj-It J-&J C^J^' BjHiJI .£>A3p£ (j- O-^j-" '■^ Lji J^~i "'"'.»j -*^i 
4-Cj-<-u ^^JLc JiaIslj Sjloil ojuij <<Uic £jLj^aJI jf 4_La B^lj^JI jljll c-IUStl <*_, ^JJI jLJll J I 4jLi^aJlj 
4_Lo i>*.ljJi]l -ilj-tl f-LLa-flJI (jy^Lj ( _ =T Io* j_p*tlll 2jj^ (jr A 4_jJLl!l BjILaJlj .<jLli=xJlj S^ljJiil.jjjijjj JJiJ Jj3j-a 
.(_)^>j_SJI tj'jJ-S J^J-* 3 ^- C -J- J - U cr^ 1 L - L ^- L *-^ BjZLiJI oJuij < 4 tl"^— . Ilj i^.lj.SJI (j^iij Cj-^j 4_lIc 3 jQ^= i II j| 
.4_a_il^ J^j '£_ 121 VI * JijJlv 2_ jj^— " 4_l!I 2^1",^— II jf 4_La ^IjjUl ^Luf jjJLI (j^ajJiJI ^jlj^^ A-Cj-"< 

uLJLull JaJJi**- Y 

.ijilill '£- CujL) jIj^ ♦ ♦ J\ > ♦ ♦ jrU jjjil (j^j^JI 

- :ijJLl!l ^I^Ll^JL (jjJll <_>^>jJi]l ( . m^— ij3 (Jj=l^j 
j3^LAAi=iJI jL^>o (_)^L>JI p.LLaJLli r* , **"\' (*^ _ ^ 

(jjii JjJS tiiia 4j^-ij"llmVI diLbe-coJI jjj-al! Jj^l sJlv^JI 2_ fij^^iJJLI 4_o^IjjiJIj (j-a^/l JjL<-uJ t^^~ ^ 

jL^>JL> SHj;"^tVl *l>3>Vl 
£jjo <b 4_^3L>JI j-i^aL-uJll J^Jj-J tiJJij 4_L<jiLiiiJLj «U (j^a <^>^ 1 1 ^) I £ —- 1 1 1 j <jj-t' <_>^ 2l j-2-!' ^J^ 56 ^ 5 Ci-uTlu a£ _ V 

aL=UvLj jr}jJL>JI 

(_)^>j^JLj <jijLjLljJI (_JjL=3 tiiJj.=3j (jj-ll (_)^3^Sil (-dj-SL^j (_)^L>JI BjJlSJI (JjL^j (j^a u^ 3 (J^^J-V (*^ _ ^ 
(3-a ^f<^j i-dL-gJI) JjL^xJI (j^a j_«jv^I .U-^tl jj^— _> ^-j->^ <— >^W-" J.'*^" 1 ^L^>ol jj^— „' u^ iLclj-o *-^ uj-^' 

(^jjj.1 jj.aj^JI JjLtfujQ (JJ \£. 4jjHi=JLI 4j^Ll!I 4_<3^L«JI i^jv £ya j| JJJjJLI i^rv. 





jji,1 L yz>j2l\ JiAa("\- V) J ^ mi 






.FDDjI tiJLA^ ^LkJI i*iill ^ j»Vl ^^LJL j^i-Vl l^i\ ^ oLlUJb ^LkJI JjL^=xJI J^>j- o 




aVl SjvjJJI 4_£». j^ya 4 ii^jl Juu uIiLJLjJI JjL==l! fijj^a (V~ V) J^ ,~„ 



<GI tiJJj ^ylt-ft^ jlj o" rnL i^uLuzua (jjJLI (_>^5j^JI (J-<-iTu.a 4_JL dij o" > ul _^] i j^^-u o=xJI (J^JlAj Jiic _ <_i 









iPlijU^I 



• 4-Jj-U (j^alj^^l J^la3 (Jjvlj_a j_=iil ^(jjj 



S4_^3^J.T (JjJLI (_)^3jJiL! 4_jjj^itl!l 4_iLxxJI (JT ji L<5 Y(j 



S(jjJ.I L y3jJi}\ dllj_L4-4 ( _ ? Jfc Lj Vjjjj 



.(jj-L! (_>^3j^JI J- ^ -i T u-a L_i-j£=j3 <— iljt-t-^ ^j_==Iil £(j 



.(jjJLI (_)^>j_aJl! 4_uji1!Lj ^-jJjJI (j-«j-j s j ' -^ S 1 1 jji La t^-i^j 0(j 




^i^aJl (_JJjJj]| j ^ 5 Jajl -J'**"' A-alaJl *Luiu)j^]| 



utubtil Auj 



c < i < S> 1 1 ^SJ^JI 





Lgj^L^aj 4^j_*^aj 4_il^aJI ^^IjJa^l C>-l,ujj ' .'J^j" <LjjLi^= (jyic i_3jjlL1I (jyic 1j-SlJ2 <_jjJl11I jj^~- J (jf 




Hard Disk DriveuLdJI j*ji)l d>M 

uLaJI jajiJI JJ$£3 
Jlo 4-JLa fijiU (2>jo <aLu2-o <jplji (Platters) JhI^j «jlc ^ - -t.^ti ^j^JI jj^",' .oj^L=JI 



^LL=JI 



U-* i. 



- l _ys\j!k s ^\ 0J-& (j'jj- 5 Cr^ 1 (J-*^ Ji-^ l£ Ji-^ ' .}j-aL*JI (jj^^-tj L^^'j JlvIj 




tf jla (j-a *j^- *_laJa t±*-p*(Platters) (jjL^jJI c%-£ v-L^ o^j^ ^j^ 6 ^ 5 o-* 3 j-^-S^ _ A) J^-i mi 

A jLl^a llj Z^lj-aJl <_>ujjj jL^laV til! ju=j 4-lIc (JajjIII J>^aL*JI jL^IaV Jj-iLJajJI 



<QjiLa Ij'M^- c_xJ-uaJI (_)^5j^JI Lg-La >JJ^~ '"'_' (_r^ liH'-^P' 4_cj^jjtaj t_jLt^aJI (_)^5jJi]l tiJj^ta (JL2 <_dJju= 
(JjjLJajJI J I iaLial tcJLiaJI (_)^3j^JI tiJjjta (JJ)^~>"hj .1 fllirVq p"""' «IJ ^J f^^~ ' "* -a C7^ jL *- a <— 3^-^- (J^-'-i 




(jjjjjjj Lg_oj.=xj 4 -^ J> '" Cy '- a '-*-> <jCL«-4 i-_JLuajl ( _^3^2jI lLIjjxjs L^j^Ilso (_jJ-3' <jL1=xjI j 3?.Ij_SjI i_y^j 
2*.lj_SJI (j-ujjj <j-« -SJ-C (jyic- i—JLt^aJI (_)^5j^JI tiJj^ta i_£jH>iJ -iJj-tl L^J-^' ^J^ 56 -* 4r ^ > "**'^~ l )'j SeljJaJI 
(jj)*-~ij <tJl ^^p- .(il'^itl (j-aj-aJI Lg_La (jj) *—TiJ (_y-!l JjjLajJI JJlC i h* iM LjL-tLfl (jj)*~»j 4-jI"^— • i Hj 

.(_jL<^aJI (_)^3^2JI Jj-iLaj 4-lIc Ci_iTlU Jj^jlJI o'jj-^ <J- c - (Jjj-'-"^' I J-* i— JLuaJI ( _)*3jJiJI o'jj-^ JJ^J- 4 

«ULj^=aJ!j fi#.l^aJl (j-ujjj tiJuj^»u jjfijys _ V 

(jy ic ^jIL>ij 1 o^— i .4_n"i^— ijIj 3*.Ij_2jI (j-"jjj (J- l^ -i T u T u j*j-2j 4_jJj^L=xJI Sj-s'-i (jr" 1 ^^jJ-l' 0J-& (_£^IL>iJj 



Cover Mounting Holes 
(Cover not shown) 



Base Casting 
Spindle (3) 




Interface Connector (5) 
(SCSI) 

Jumper Pi 



Ribbon Cable 
(attaches heads 
to Logic Board) 



Power 
Connector (6) 



.(_JLt^aJI (_)^>j_SJI tiJjjta iIjLJ^=Li ^-—liJjjj (Y _ A) J"^— ■ "■ 






f> lJLsbUM^41 lid) I jflji) I Ji^*J 

( - 1 1 j U -^. 1 1 ^JlA .tljLJLijJI (jj^tkjj (J-l^-iTuTl! I ALku ^ a lH 1 (_JU^aJI ( _^a>j_2jl j_t£j*-i! 4_j_<_uL-uI (Jl) I jiaj- Cj^Lj tiJLjuk 

(low-level formatting) ^,,,1,1 ;<?™^i« 4ng"tl - ^ 

(partitioning) «4>*in -^ 

(High-level formatting) ^jfm.tl 4_JLc il^nJI -^ 

oJui aIu fi^Lc (Jl) Le. LLa^ J I jLcxl/j { j~=3^ diljLiji^j J I (_JL*aJI (_)^>jJi]l p j ■ - Sj ajj 2 j La ■■- ? I 0J-& £— 

4_jJ_Sil]l - < 

^j^aslljl ajJsj .aI JlJcTli-u^L! (_JLt^aJI ( _ysjSal\ j_j^>o ^_ aJlJcTh-u-U L$j (»J-Sj ajiaj. (Jjl j_uju 2 jiaj>J I i>JJt 

: (JT Jb L«_4 IJ_d=ua-S t_-J LaaJI (_)^3^SJl! 4j^jtjJI 4_jjLc£. ^jLb aLc J'^— • iujj \ g,U.»\ £yc a \ *" , „ * 
E J D J C (JlLa 4_a.tiJe.a (_3jjvI LjJ (j^x^^j 4jr?t~tia 'L^.jSi <zA~=3jsxlA J! (_)^>jJi]l rtjuiri" H 

iiLa^JI *^s Lunix j Window 2000 Jla t^j-SJI (j^iij L7 k. Jja£z Spk'.f jj^ Jj^^j ■ 

.4_j j^^aliw *jj>- ^_ (J- L^ -i T uj ALku (J-=5 Cr" 1 

.(j^jiJI (j^iii (^ FAT 32 j (NT file system) NTFS Jla :cjULo <ul»j? sjm ^j ■ 

7r_i.u-L!l <J1jLJL«-C xjj-txuJ 4 A I" -^- ^ ^.Ijjvl ^_ '"'I LtxLalLlI diLaJLo £^t <J1jLJLljJI dsLiJLo J '^ H 

.(Backup) ciULJJ ^Lj^VI 

ALku ^_ AJjat^tHJI )>_LiJa I j-a (jyic- t_JL»Iuj <QjJLjl2 (j-a C-JL^aJI (_)^3^SJI 4jJ^>o jjjt>j jj| Jj^— • <] i 
L ysj2l\ (jyic *j^<-II f*-? 1 ^ J-' 3 '— '-"-"L-^j L*^ (_>^>j^Ji diLiLAJ>o ^as^elu WindOWS ^J-23 (M^-o .(J-ii-tllll 
(jy ic 4-a jLJeTn-u-a j-^- 2j_l1=3J 3j_lL^3 dsLvLtxLa jj^k (_i-i-i.uj Ijuij )«_<^atl!l («-»^>- -i'j *.j^>JI («-s=^>' -i'j Lci=3J 

•J «^aM J"""" 1 "^ 






i Ju^3 i_£Jl!1 £.j^>JI r«-a=^>- JJlj><j (J-lLiTuTl! I <L»Iaj! (J^jlj Jj^-— • 1 < Ijuvlj l*-j-^>- L^J-^' L^J^J ^ 
I juk ^j-a ^jJUjlII *j-»-II ^- ^jlf (— 3j-su3 (_3j-<-u (_£ jjlj rDloXv j-a^l A I Jiielu-uU (_JU^aJI (_)^>j_SJI <uJ^>o 4_jLc£. aIu 

■jlhXI 

dlLaJLa (jjij^KJj (J-jJLtHiHj I ALku ^ r7 1" I ( . J ir^i'l (_)^>j_SjI *.ljj>-l 3-^T" 1 ' r > ^ e ^ -'- 1 ^ L£j" ' "^ Sr'-' 1 4 'J^"'' 

^<uj .(File Allocation Table) FAT c^UUI <>:=L<>f j^j^S Jj^j j^ lU^ ^^i AlA* c^ ^W 

SjlaiJI 2_ L&jLiuJl j<u (j,J-!'j '.'1 <^aJI i _ysj2l\ 9-\j^-\ (j-o <>Jo- (jyic. f.jj>- J^~i 1 i^jlu-ull 4-aJLc A^L^Tt]! 4jlpr 
FORMAT j_af a I jLJeTn-uL Lai ^jTn-u-U 4_JLc 4-l^TlJI 3-tL^g *uj (t_JLva.ll (_)_>j_i]l <JJ^><J a^J-Q-) <L_jL__I 
j>-il 1 jufc (3-a (j-UaJI *)^>-l 4- fO-^CiJ __•_$_* j .windows < ^.-^l...* J Jii___,L) j! DOS j-aljl ^j^o (><» 

.^jIL-ull A-aJLc A^l^lJI (_L_*J ,»Lx_JI 4j>7j^ 

uiuaJI j_j_Ul U Ij^i jdJL^ 

• _)j— .1 ( _)_>j__'l <_Jj_><J, 0LJj_=i Lt ^jLll3L<^4 L»— >j i ,\ , ^\\ ( _ > _>j_i]l (_Jj_»_, _) I **< -i ^ ^ (j L"Lu_? 1_>> <_JL__> 

: (JT JL_I___ !_<_& (jLLu^aLjJI ^jLjL* 
(Access Time) ^IjJI ^3 

^^ic <U]J 4jL_=_I jl 4_La 3*lj_i]l jlji.1 f LL__JI Jl J__ij _*-=-* ^J-*^' "^^ iS^' 6-°j-" >*i 
4^l"^-i tlj fi*lj_i!l <— )LlL_c. *lj>? _L *J>-j <_Jj_»_.1 <jL_= J^ l^O-' '■--- _»--=> LJ_=j . ( >li^ll (j-jjJLlI 
3?.lj_i]l (j-ujjj J-- 4_ (JjJlLjJLI (j-aj-M J-&J cA^' <>j__JI .(j^3>-- (j-<j <j-«j-!l 'J-* J^~i '"'"jj -"^i 
4-c.j--u Cy ic J_a_*j S^IAJI oJJtj t4-Llc AjLI^xJI j! 4_La S^Ij^JI jljJLI pit-. ^11 4_i ^jjl j\-<-aX\ Jl ijLl^xJIj 
4_La if.\jJal\ l\jX\ pi t-ir?tl (j^Lj ^^ylo- j_p- Ll! I 2jj^ ^^ 4_jjLl!l ijILaJlj .<j|"^-itlj 3 ? .ljJi]l. ( j_ujjj J^j Jj3j-a 
.(_)^>j_SJI (jljij^ j^jjja 'kc.j-ui (jyic JlaHaj 2jHj1!I oJl&j / 2 tl"^— . Ilj 3j.lj.SJI (jjiij O^>o 4_iic <LjLL^3 II jl 




(Data Transfer Rate) oULJ! J2J Jjut* 
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4_n.u-tjjJI <jv^i!L ^Tlj-iTij Jlju jj-aUI ^^j-aJL ^^LjJI (JiiIjLlJI J-aJ (JjL=3 (o~ *\) (J^ui 



*±*^v Sj jiijJl i^ijM.a jl>?o jj^iii ,_>-aj-2JL -i_>^>li ( Jumper jl ) j-^>ji *-^j -^-j^ cy* ^"^ ~ "^ 
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